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Preface  to  Part  I 


Thirty  years  ago  even  so  eminent  an  author  as  Friedrich  Homer 
considered  it  worth  while  to  contribute  a  chapter  to  "Gerhardt's  Manual 
of  Diseases  of  Children."  In  that  he  dealt  for  the  first  time  with  dis- 
eases of  the  eye  in  infancy  and  childhood. 

Ever  since  then  this  has  remained  a  favorite  and  much-discussed 
topic  in  ophthalmic  and  pediatric  investigations.  In  1889,  J.  Michel 
completed  the  monograph  of  his  teacher,  Homer,  by  a  systematic  de- 
scription of  the  sections  that  were  still  left  untreated.  In  1900,  a  shorter 
work  appeared  by  E.  Guttmann,  which  was  followed  by  another  contri- 
bution from  A.  Peters  in  recent  times. 

The  extent  to  which  the  scientific  discussion  of  these  subjects  has 
attained  in  the  last  decade  will  be  best  imderstood  by  following  the 
annual  survey  of  Callus  in  the  "  Monatsschrif t  ftir  Kinderheilkunde." 
Aside  from  these  and  munerous  other  sources,  I  have,  of  coiu'se,  drawn 
upon  my  own  practical  experience  of  many  years'  standing,  in  dealing 
with  the  many  phases  this  subject  presents. 

My  desire  is  that  the  present  work  may  not  only  prove  useful  to 
the  general  practitioner  who  has  not  made  a  special  study  of  the  subject 
treated,  but  also  to  the  practical  ophthalmologist  as  a  counsellor  in 
therapy  and  diagnosis. 

Prof.  Dr.  Oskar  Eversbusch. 

Munich. 
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Translator's  Preface  to  Part  I 


The  unusual  eminence  which  Professor  Eversbusch  attained  among 
his  German  colleagues  is  sufficient  reason  for  presenting  to  English 
readers  a  book  written  with  the  knowledge  of  an  expert,  and  with  the 
interest  of  an  enthusiast. 

His  devotion  to  the  subject  was  so  great  that  at  great  personal 
sacrifice  he  became  the  virtual  foimder  of  what  is  practically  an  out- 
door Ophthalmic  Hospital  for  poor  children  at  Bad  Tolz,  near  Munich. 
This  was  done  not  long  before  the  sudden  and  untimely  end  of  his  career. 
The  institution,  however,  will  remain  as  a  moniunent  long  after  this  book 
has  been  outlived  and  forgotten. 

We  regret  that  the  demands  of  the  public  upon  the  publishers 
gave  us  no  opportunity  to  examine  the  proof  sheets  or  make  changes 
which  are  perhaps  necessary. 

As  Prof.  Eversbusch  had  already  suggested  to  the  older  of  us,  that 
a  translation  of  this  book  be  made,  it  was  therefore  a  pleasure  to  enlist 
the  cooperation  of  a  yoimger  colleague,  and  comply  with  the  request. 

LuciEN  Howe,  M.D.,  Sc.D., 

Fellow  of  the  Royal  Society  of  Medicine. 

Lee  Masten  Francis,  PhB.,  M.D.,  F.A.C.S. 

Buffalo,  N.  Y. 
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Preface  to  Part  II 


As  far  back  as  1750,  Pelargus  pointed  out  the  impairment  of  the 
intellect  occasioned  by  disorders  of  speech  in  childhood,  without,  how- 
ever, drawing  an  erroneous  parallel  between  development  of  intellect 
and  speech.  Up  to  1841,  the  doctrine  of  disorders  of  speech  occupied 
an  important  position  in  the  realm  of  medical  science,  but  since  then  it 
has  received  little  consideration  in  our  text-books  on  pediatrics.  Per- 
haps the  failure  of  Dieflfenbach's  operation  for  stuttering  may  be  blamed 
for  this.  Latterly,  however,  medical  attention  has  again  been  directed 
to  this  domain,  which,  though  small,  is  important  in  its  connection  with 
many  other  sciences  (pedagogy,  psychology,  physiology,  phonetics, 
neurology).  This  reawakening  is  due  largely  to  the  efforts  of  Prof. 
Gutzmann,  who  also  has  assisted  by  word  and  deed  in  this  present 
pubUcation. 

The  following  pages  will  attempt  to  derive  a  principal  group  of 
disorders  of  speech  (arrests  of  development)  from  the  normal  develop- 
ment of  speech,  so  that  it  is  necessary  to  commence  with  a  representation 
of  the  latter.  A  special  section  is  devoted  to  those  disorders  of  speech 
which  children  are  in  the  habit  of  contracting  after  having  acquired 
speech.  For  the  sake  of  uniformity  with  the  ''Diseases  of  Children'' 
the  symptomatic  disturbances  in  affections  of  the  central  nervous  sys- 
tem have  been  treated  with  due  regard  to  the  contributions  on  this 
subject  in  Volume  IV  by  Doctors  Thiemich  and  Zappert. 

It  was  necessary  to  go  into  the  details  of  disorders  of  phonation, 
because  their  pathology  and  treatment  belong  to  the  least  known  sub- 
jects of  pediatrics,  and  one  must  be  familiar  with  them  in  order  to  under- 
stand the  chapter  on  the  importance  and  prophylaxis  of  disorders  of 
speech  and  phonation. 

As  the  present  contribution  is  only  part  of  a  whole,  it  will  be  under- 
stood that  frequent  references  to  other  chapters  of  the  Handbook  take 
the  place  of  detailed  explanations,  as  for  instance  on  the  causative 
affections,  general  diagnosis,  treatment,  etc.  Other  subjects,  such  as 
pneumography,  should  be  looked  up  in  the  text-books  on  physiology. 
Having  due  regard  to  the  limitations  of  space,  it  was  also  necessary  to 
dispense  with  a  reference  to  the  complete  literature  and  history.  As 
far  as  possible,  fundamental  works  and  comprehensive  explanations 
which  embrace  new  or  deviating  view-points  have  been  embodied. 

As  mentioned  before,  the  doctrine  of  disorders  of  speech  has  long 
been  neglected  by  official  medicine.  In  the  meantime,  the  treatment 
has  fallen  into  the  hands  of  charlatans,  and  it  is  time  to  make  up  oiu* 


VI  PREFACE 

minds  to  the  fact  that  the  treatment  of  disorders  of  speech  belongs  to 
the  conscientious  physician,  who  should  be  equipped  with  all  the  means 
of  modem  science,  and  that  it  does  not  belong  to  the  domain  of  routine 
and  empirical  treatment,  nor  exclusively  to  that  of  the  pedagog.  Even 
if  well-intentioned  teachers  honestly  endeavor  to  exert  their  efforts  in 
this  direction,  they  should  resist  the  temptation  of  encroaching  upon 
this  medical  field  and  should  not  leave  their  special  domain  of  pedagogy 
where  they  are  in  a  position  to  render  valuable  assistance  by  coopera- 
tion within  their  sphere.  For  this  and  other  reasons,  Chapter  V  has 
been  written,  with  special  regard  to  the  function  of  the  school  physician. 

Dr.  Max  Nadoleczny. 

Munich. 


TRANSLATOR'S  PREFACE  TO  PaRT  II 


The  lack  of  knowledge  of  the  more  common  types  of  speech  defect 
on  the  part  of  general  practitioners  and  the  dearth  of  comprehensive 
works  in  English  to  which  the  conscientious  physician  might  turn  for 
help  in  prognosis  and  treatment  have  been  evident  to  anyone  that 
is  familiar  with  the  histories  of  any  considerable  nimiber  of  these  cases 
as  analyzed  in  institutions  and  special  schools. 

The  family  physician  too  frequently  dismisses  the  case  with  the 
assurance  that  the  child  will  "outgrow  the  defect."  As  a  result,  in 
America,  the  "cure "  of  such  cases  has  offered  a  rich  field  for  the  '* quack." 

Primary  disturbances,  allowed  to  persist,  result  m  rapid  progression 
of  a  pure  defect  to  one  that  is  complex  in  form.  Valuable  time  is  lost 
in  some  instances  because  of  lack  of  knowledge  of  the  common  elocu- 
tionary methods  valuable  in  the  initial  treatment  of  the  more  common 
defects,  to  say  nothing  of  ignorance  of  the  psychological  procediu-es  that 
are  indicated  if  complete  cxu-es  are  to  be  effected. 

A  work  so  detailed  from  the  standpoint  of  treatment  as  the  one 
here  presented  should  prove  invaluable  not  only  to  the  inquiring  general 
practitioner  but  also  to  the  specialist. 

My  task  as  English  Editor  of  such  a  scholarly  work  has  been  most 
pleasant.  It  is  an  inspiration  to  be  privileged  to  make  a  portion  of  this 
German  lore  readily  available  to  the  English  readmg  profession. 

Clinton  P.  McCord,  M.D., 

Health  Director,  Board  of  Education,  Lecturer  on 

Child  Hygiene,  Albany  Medical  College. 
Director    of    Medico-Psychological    Laboratory, 
Board  of  Education,  Albany,  N.  Y. 
Albany,  N.  Y. 


vu 


Table  of  Contents 

VOLUME  VII. 


PART  I 

BY  PROF.  DR.  OSKAR  EVERSBUSCH,  MUNICH 
DISEASES  OF  THE   EYE   IN   INFANCY  AND  CHILDHOOD 

PAGE 

I.  Congenital  Anomalies  and  Deformities  op  the  Eye 1 

1.  Congenital  Anomalies  of  the  Lids 5 

2.  Congenital  Anomalies  of  the  Lachrymal  Ducts 9 

3.  Congenital  Anomalies  of  the  Conjunctiva 11 

4.  Congenital  Anomalies  of  the  Cornea 14 

5.  Congenital  Anomalies  of  the  Uveal  Tract 16 

6.  Congenital  Changes  of  the  Sclera 22 

7.  Congenital  Anomalies  of  the  Lens 23 

8.  Persisting  Remains  of  the  Tunica  Vasculosa  Lentis 27 

9.  Congenital  Anomalies  of  the  Vitreous 31 

10.  Congenital  and  Infantile  Glaucoma  (Hydrophthalmos  Congenitus) 33 

11.  Congenital  Anomalies  and  Deformities  of  the  Optic  Nerve  and  Retina. . .  35 

12.  Congenital  Anomalies  of  the  Orbit 38 

13.  Congenital  Anomalies  of  Pigmentation 40 

14.  Congenital  Disorders  of  the  Ocular  Nerves  and  Muscles 41 

15.  Ocular  Anomalies  or  ^Vffections  Due  to  Ancestry,  Heredity,  or  Consan- 

guinity   44 

II.  Development  of  the  Infantile  Eye 49 

III.  Examination  of  Children  with  Ocular  Affections 63 

IV.  Affections  of  the  Eyelids 67 

1.  Spontaneous  (Non-traumatic)  Hemorrhage  and  Circulatory  Disease  of  the 

Lids 69 

2.  Variola  of  the  Lids 71 

3.  Vaccine  Infection  of  the  Lids 74 

4.  Erysipelas  of  the  Lids 76 

5.  Anthrax  Infection  of  the  Lids 77 

6.  Gangrene  of  the  Lids 78 

7.  Phlegmonous  Inflammations  and  Abscesses  of  the  Lids 79 

8.  Herpes  of  the  Lids 80 

9.  Tuberculosis  of  the  Lids 81 

10.  Syphilitic  Affections 82 

11.  Soft  Chancre 86 

12.  Glanders 87 

13.  Actinomycosis 87 

14.  Leprosy 88 

15.  Eczema  of  the  Lids 89 

16.  Phthiriasis  Palpebralis 93 

17.  Hordeolum 94 

18.  Chalazion 95 

19.  Faulty  Position  of  the  Cilia  (Trichiasis  and  Distichiasis) 97 

20.  Blepharospasm 99 

21 .  I-Agophthalmos 103 

22.  Blepharophimosis 105 

23.  Entropion 105 

ix 


X  TABLE  OF  CONTENTS 

24.  Ectropion 106 

25.  Affections  of  the  Levator  Palpebrse 107 

26.  Tumors. .....: '. 109 

V.  Affections  of  the  Lachrymal  Organs 110 

1.  Inflammation  of  the  Lachrymal  Glands Ill 

2.  Partial  or  Total  Arrest  of  Lachrymation 113 

3.  Epiphora  (Pathological  Lachrymation) 1 13 

4.  Blennorrhoea  of  the  Lachrymal  Canals 118 

5.  Acute  (Phlegmonous)  Dacryoc3rstitis  and  BlennorrhoDa  of  the  Lachrymal 

Sac 118 

VI.  Affections  of  the  Conjunctiva 125 

1.  Hyperaemia  and  Catarrh  of  the  Conjunctiva 127 

2.  Eczematous  Conjunctivitis  and  Keratitis 136 

3.  Variolar  Pustules  of  the  Conjunctiva 145 

4.  Vaccinola  and  Varicellaj 146 

5.  Croup  and  Diphtheria  of  the  Conjunctiva 146 

6.  Pemphigus 152 

7.  Gonorrhceal  Ophthalmia 153 

8.  Trachoma 169 

9.  Conjunctival  FolUculosis;  FolUcular  Catarrh 178 

10.  Syphilitic  Affections  of  the  Conjunctiva 179 

11.  Tuberculosis  of  the  Conjunctiva 182 

12.  Leprous  Affections  of  the  Conjunctiva 184 

13.  Spring  Catarrh 184 

14.  Lymphoma  of  the  Conjunctiva 186 

15.  Epithelial  Xerosis  of  the  Conjunctiva 186 

16.  Pseudopterygium 187 

17.  Circulatory  Disturbances  and  Hemorrhages 187 

18.  New  Growths  of  the  Conjunctiva 189 

VII.  Affections  of  the  Cornea 191 

1.  Herpes  of  the  Cornea 194 

2.  Keratitis  Disciformis 198 

3.  Eczematous  Ulcers  of  the  Cornea 198 

4.  Pannus  of  the  Cornea 202 

5.  Marantic  Necrosis  of  the  Cornea 203 

6.  Keratitis  Following  Lagophthalmos 205 

7.  Keratitis  Neuroparalytica 206 

8.  Septic  Suppurative  Keratitis 207 

9.  Parenchymatous  Keratitis 211 

10.  Corneal  Changes  in  Leprosy 223 

11.  Keratoconus. 224 

VIII.  Affections  of  the  Sci.era 225 

IX.  Diseases  of  the  Uveal  Tract 230 

1.  Syphilitic  Affections 236 

2.  Uveal  Tuberculosis 244 

3.  Hemeralopia 248 

4.  Uveal  Affections  in  Leprosy 250 

5.  Recurring  Vitreous  Hemorrhage 251 

6.  Acute  Metastatic  Suppurative  Iridochorioditis 252 

7.  Uveal  Tumors 256 

X.  Affections  of  the  Lens 257 

XI.  Glaucoma 261 

XIL  Affections  of  the  Optic  Nerve  and  Retina 263 

1.  Hereditary  Retrobulbar  Optic  Neuritis 265 

2.  Pigment  Degeneration  of  the  Retina 265 

3.  Simple  Atrophy  of  the  Optic  Nerve 266 

4.  Visual  Disturbances  Due  to  Loss  of  Blood 268 

5.  Peripheral  Neuritis  of  the  Optic  Nerve 269 

6.  Toxic  Amblyopia '. . .  274 

7.  Syphilis 274 


TABLE  OF  CONTENTS  xi 

8.  Albuminuric  Retinitis 275 

9.  Choked  Disc 279 

10.  Changes  of  the  Optic  Nerve  in  Oxycephalia 280 

11.  Glioma  of  the  Retina 281 

12.  Other  Tumors  of  the  Optic  Nerve 283 

XIII.  Anomalies  of  Refraction  and  Accommodation 285 

1.  Hypermetropia 289 

2.  Myopia 290 

3.  Astigmatism 298 

4.  Disturbances  of  Accommodation 300 

5.  Paraljrsis  ol  Accommodation 301 

XIV.  Disturbances  of  Pupillary  Movements 305 

XV.  Affections  of  the  External  Muscles  op  the  Eye 310 

1.  Asthenopia 310 

2.  Concomitant  Squint 311 

3.  Irritation  and  Spasm  of  the  External  Ocular  Muscles 316 

4.  Paralysis  of  the  Ocular  Muscles 317 

XVI.  Diseases  of  the  Orbit 321 

1.  Inflammations  of  the  Orbit 321 

2.  Serous  Infiltration  and  Phlegmon  of  the  Orbit 325 

3.  Orbital  Periostitis 326 

4.  Tuberculosis  of  the  Orbit 327 

5.  Orbital  Hemorrhages 329 

6.  Neoplasms  of  the  Orbit 329 

XVII.  Injuries  of  the  Eye 331 

1.  Foreign  Bodies  in  the  Conjunctiva,  Lachrymal  Passages,  and  Cornea. ...  331 

2.  Ophthalmia  Due  to  Caterpillar  Hairs 336 

3.  Foreign  Bodies  in  the  Interior  of  the  Eye 339 

4.  External  Injuries  of  the  Eye 343 

5.  Bums  and  Corrosions  of  the  Conjunctiva  and  Cornea 345 

6.  Cuts,  Stabs,  and  Tears  of  the  Eyeball 347 

7.  Contusions  of  the  Eye 349 

8.  Injuries  of  the  Orbit 353 

9.  Sympathetic  Ophthalmia 356 

PART  II 
BY  DR.  MAX  NADOLECZNY,  MUNICH 

DISORDERS  OF  SPEECH  AND  PRONATION  IN  CHILDHOOD 

I.  Psychology  and  Physiology  of  the  Development  op  Speech 359 

1.  Preliminary  Conditions  for  the  Development  of  Speech 359 

1.  The  Acustico-optical  Development 359 

2.  The  Motor-kinaesthetic  Development 360 

3.  The  Idiomatic  Development 361 

4.  The  General  Physi co-psychic  Development 361 

2.  Preliminary  Stages  of  Lingusd  Development 361 

3.  The  First  Independent  Talking 366 

4.  Formation  of  Sentences 373 

5.  Differences  in  Development 375 

6.  Physiology  of  the  Complete  Language 376 

II.  Lingual  Arrests  of  Development 378 

1.  Peripherally  Impressive  Arrests 378 

2.  Central  Arrest  of  Lingual  Development 387 

Lingual  Deafness  (Sensory  Aphasia) 387 

Auditory  Dumbness  (Audimutitas) 388 

Voluntary  Whispering 391 

Spluttering  (Paraphrasia  Prajceps) 392 

Akataphasia  and  Agrammatism 394 

Functional  Stammering  (Dyslalia) 396 


xii  TABLE  OF  CONTENTS 

Forms  of  Functional  Stammering 397 

1.  Vowel-stammering 397 

2.  Stammering  in  Labial  Sounds 397 

3.  Stammering  in  Dental  Sounds 397 

4.  Stammering  in  Palatal  Sounds  (Gammacism) 397 

5.  L-stammering 398 

6.  Rnstammering 398 

7.  Syllable-  and  Word-stammering 398 

3.  Peripheral  Expressive  Arrests  of  Lingual  Development 399 

Lisping 400 

1.  Strident  Sigmatism 401 

2.  Addental  Sigmatism 401 

3.  Interdental  Sigmatism 401 

4.  Labio-dental  Sigmatism 401 

5.  Lateral  Sigmatism 402 

6.  Nasal  Sigmatism 402 

7.  Parasigmatism 402 

Snuffling  (Rhinolalia) 405 

1.  Rhinolalia  Clausa 406 

2.  Rhinolalia  Aperta 406 

3.  Rhinolalia  Mixta 408 

III.  Disorders  of  Speech 412 

1.  Stuttering  (Balbuties) 412 

2.  Disorders  of  Speech  at  Puberty 434 

3.  Disorders  of  Si>eech  in  Functional  Diseases  of  the  Nervous  SyBtem. . ....  436 

4.  Disorders  of  Speech  in  Chorea  Minor 436 

5.  Disorders  of  Speech  in  Epilepsy 436 

6.  Disorders  of  Speech  in  Maladie  des  Tics  (Facial  Spasms) 437 

7.  Disorders  of  Speech  in  Hysteria 438 

8.  Congenital  and  Early  Acquired  Disorders  of  Speech 440 

9.  Mutism  of  Imbeciles 441 

10.  Disorders  of  Speech  in  Partially  Deaf  Imbeciles 446 

11.  Echolalia 447 

12.  Stammering  of  Imbeciles 448 

13.  Akataphasia  of  the  Imbecile 449 

14.  Stuttering  of  the  Imbecile 449 

15.  Disturbance  of  Lingual  Accents  in  the  Imbecile 450 

16.  Disorders  of  Speech  0^4ng  to  Organic  Affections  of  the  Nervous   System  451 

17.  Disorders  of  Speech  Owing  to  Hereditary  Syphilis  of  the  Central  Nervous 

System 453 

18.  Disorders  of  Speech  Due  to  Encephalitis 455 

19.  Disorders  of  Speech  Due  to  Sclerosis  of  the  Central  Nervous  System. . . .  455 

20.  Disorders  of  Speech  Due  to  Infantile  Cerebral  Paralysis 456 

21.  Disorders  of  Speech  Due  to  Affections  of  the  Peripheral  Nervous  System 

and  the  Muscular  Apparatus 459 

Disorders  of  Speech  Due  to  Paralysis  of  the  Facial 459 

Mutism  and  Aphasia  in  Childhood 459 

1.  Mutitas  Physiologica 459 

2.  Mutitas  Prolongata  and  Audimutitas 460 

3.  Mutitas  Prolongata 460 

4.  Mutitas  Idiotica 460 

5.  Mutismus  Hystericus 460 

6.  Aphasia 460 

7.  Aphasia  Voluntaria 462 

IV.  Disorders  of  the  Voice 463 

1.  Physiology  of  the  Infantile  Voice 463 

2.  Disturbances  of  the  Voice 466 

V.  Importance  and  Prophylaxis  of  Disorders  of  Speech  and  Voice  in  School  469 

VI.  The  Inability  to  Learn  to  Read.    So-called  Congenital  Word-blindness  476 

Literature 479 


List  of  Illustrations 


VOLUME  VII 


PAGK 

1.  Congenital  Ptosis  and  Epicanthus 5 

2.  Cryptophthalmos 7 

3.  Ewetzky's  Fold 13 

4.  Coloboma  of  the  Chorioid.      (After  Ed.  V.  Jaeger) 17 

5.  Coloboma  of  the  Optic  Disc 17 

6.  Persisting  Pupillary  Membrane.    (After  E.  v.  Hippel) 28 

7.  Hyperplasia  op  the  Infero-interior  Sector  of  the  Iris 30 

8.  Persisting  Hyaloid  Artery  with  Condensed  Glial  Coat 32 

9.  Congenital  Hydrophthalmos  of  the  Left  Eye 34 

10.  Prepapillary  Connective  Tissue 37 

11.  Dermoid  of  the  Orbit  with  Exophthalmos  and  Displacement  of  the  Bulb 

Downward 39 

12.  Instillation 65 

13.  Ptosis  in  Trachoma 68 

14.  Dilated  Lid  Fissure  in  Exophthalmos 68 

15.  Blepharospasm  in  Scrofulous  Ophthalmia 68 

16.  Thermophore 73 

17.  Japanese  Warming  Box 73 

18.  Gangrene  of  the  Lid  in  Vaccine  Ophthalmia 79 

19.  Blepharospasm 100 

20.  Incision  of  the  Outer  Commissure  of  the  Lid 101 

21.  Position  of  the  Sl'tures  in  Canthoplasty 101 

22.  Normal  Palpebral  Fissure 102 

23.  Lid  Fissure  after  Canthoplasty 103 

24.  The  Instillation  of  Drops 133 

25.  Habitus  Scrofulosus 137 

26.  The  Insufflation  of  Powder  in  the  Eye 144 

27.  Watch-glass  Bandage 168 

28.  Various  Types  of  Herpes  Corne.*: 194 

29.  Illuminating  Lens 195 

30.  Lineal  Cauterization  of  the  Lower  Fornix 205 

31 .  Binocular  Bandage 209 

32.  Hutchinson's  Teeth 216 

33.  Insertion  of  an  Artificial  Eye 254 

34.  Removal  of  an  Artificial  Eye 255 

35.  Improved  ("Reform")  Eye 255 

36.  Eye  Screen 260 

37.  Suction  Apparatus  in  Operation 273 

38.  Convergent  Strabismus 313 

39.  Divergent  Strabismus 313 

40.  Paresis  of  the  Right  Oculomotorius  Nerve  Since  Her  Third  Month,  in 

18-MONTHS-OLD  Child.     No  Lues 318 

•  •  • 

Xlll 


xiv  LIST  OP  ILLUSTRATIONS 

41.  Leukemic  Tumors  op  the  Orbit 328 

42.  Eye  Pad 333 

43.  Removal  of  a  Foreign  Body  from  the  Cornea 335 

44.  Monocular  Bandage 335 

45.  Ectropion  of  the  Right  Upper  Lid  of  the  Eye  after  a  Burn 345 

46.      SYBiBLEPHARON   AFTER   LiME   BuRN 346 

47.  Infantile  Cry-curve 360 

48.  Distribution  of  Word  Categories  During  the  Development  of  Speech  of 

Deville's  Daughter  in  Per  Cent 371 

49.  Quantitative  Increase  of  Vocabulary  of  Deville's  Daughter  from  One 

Year  Seven  Months  to  the  End  of  the  Second  Year 371 

50.  Reading  and  Breathing  Curve  of  a  Thirteen-year-old  Healthy  Girl 376 

51.  Diagram  of  a  Glottis  at  the  Onset  of  a  Soft  Sound,  the  Infantile  Form 

Being  Considered 377 

52.  Diagram  of  a  Glottis  at  the  Onset  of  a  Hard  Sound,  before  Protrusion  of 

THE  Vocal  Cords 377 

53.  Diagram  of  a  Glottis,  while  Whispering 377 

54.  Well-developed,  Normal  Boy  of  Fifteen 380 

55.  Boy  of  Thirteen,  Deaf  Since  1901  after  Scarlet  Fever 381 

56.  Number  of  Words  (Finger  Alphabet) 385 

57.  Boy  with  Auditory  Dumbness 390 

58.  Formation  of  the  K-sound 398 

59.  Position  of  the  Tip  of  the  Tongue  for  the  Correct  Pronunciation  of  S,  with 

THE  Aid  of  Gutzmann's  Sound 404 

60.  Pushing  the  Tongue  Backward  with  the  Ring-sound  to  Form  the  Sh-sound  404 

61.  The  Velum  Palati  in  the  Position  of  Respiration 405 

62.  Speaking  and  Respiration  Curve  in  Rhinolaua  Aperta 407 

63.  Nasal  Curve  in  Rhinolalia  Aperta 409 

64.  Position  of  Gutzmann's  Hand  Obturator  against  the  Soft  Palate 411 

65.  Hereditary  Taint 414 

66.  Apparent  (Hatched)  and  Genuine  (Black)  Transmission  of  Stuttering 414 

67.  Curve  of  Air  Gusts,  Escaping  through  the  Nose  in  Clonic  Spasms  of  the 

Velum  Palati 419 

68.  Spasm  on  Pronouncing  B 422 

69.  Spasm  on  Pronouncing  D 422 

70.  Hemihypoplasia  of  the  Face 424 

71.  Correct  Breathing  Exercise 429 

72.  Wrong  Breathing  Exercise 429 

73.  Wrong  Respiratory  Vocal  Exercise 430 

74.  Average  Range  of  Boys'  Voices  and  Gmia'  Voices  from  0  to  15  Years 464 

75.  Diagram  of  the  Glottis  Fissure  on  Sounding  the  Whistling  Register 465 

76.  Diagram  of  the  Glottis  Fissure  in  Mutation 465 

77.  Figure  Showing  the  Percentage  of  Stammerers  of  a  Certain  Age,  the 

Decrease  of  Stammering  During  School  Age  Being  Very  Rapid 469 

78.  Figure  Showing  How  Many  of  the  1(X)  Stutterers  of  the  Older  Grade 

HAVE  Dropped  Out 470 

79.  Chronic  Hoarseness  in  575  School  Children  of  Both  Sexes,  Compiled 

According  to  Percentage  and  Age 473 


LIST  OF  ILLUSTRATIONS  xv 

LIST  OF  PLATES 

Plate  1 4 

Fig.  1.    Coloboma  of  the  Lid. 

Fig.  2.     Dermoid  with  Embryontoxon. 

Fig.  3.     Congenital  Coloboma  of  the  Iris. 

Fig.  4.    Ulcerative  Blepharitis.    Partial  Madarosis. 

Fig.  5.    Squamous  Blepharitis. 

Fig.  6.    Hordeolum. 
Plate  II 70 

Fig.  1.    Abscess  on  Upper  Lid. 

Fig.  2.    Chalazion. 

Fig.  3.    Vaccine  Pustule  on  Lower  Lid. 

Fig.  4.    Herpes  Zoster  Ophthalmicus. 

Fig.  5.     Dacrocystitis  Phlegmonosa. 
Plate  III 126 

Fig.  1.    Conjunctival  Injection. 

Fig.  2.    Slough  after  Lineal  Cauterization  of  the  Transitional  Fold. 

Fig.  3.    Effect  of  a  5  per  cent.  Dionin  Instillation. 

Fig.  4.    Ecchymosis  of  the  Conjunctiva  in  Pertussis. 
Plate  IV 128 

Fig.  1.    Diplobacilli  (Morax-Axenfeld). 

Fig.  2.     Pneumococci. 

Fig.  3.    Xerosis  Bacilli. 

Fig.  4.    Gonococci. 
Plate  V 136 

Fig.  1.    Blepharoconjunctivitis  (Morax-Axenfeld) . 

Fig.  2.     Phlyctenular  Conjunctivitis. 

Fig.  3.    Croupous  Conjunctivitis. 

Fig.  4.    BlennorrhoDa  Neonatorum. 

Fig.  5.     Folliculosis. 

Fig.  6.    Fresh  Trachoma. 
Plate  VI 138 

Fig.  1.    Cicatricial  Trachoma. 

Fig.  2.    Spring  Catarrh. 

Fig.  3.    Leucoma  Comese  Adluerens. 

Fig.  4.    Corneal  Ulcer.    Corneal  Macula. 

Fig.  5.    Total  Staphyloma. 

Fig.  6.    Keratitis  Fascicularis. 
Plate  VII 140 

Fig.  1 .    Prolapse  of  Iris  after  Perforation  of  a  Phlyctenular  Marginal  Ulcer. 

Fig.  2.    Pannus  Keratitis. 

Fig.  3.    Serpipnous  Ulcer  of  the  Cornea  with  Hypopyon. 

Fig.  4.     Keratitis  Disciformis  (Post-vaccinolosa). 

Fig.  5.    Parenchymatous  Keratitis. 

Fig.  6.     Avascular  Parenchymatous  Keratitis. 

Fig.  7.    Deep  Vessels  in  Parenchymatous  Keratitis. 
Plate  VIII 226 

Fig.  1.    Scleral  Staphyloma  in  Intraocular  Tumor. 

Fig.  2.    Hamburger's  Tentative  Treatment  of  Iritis. 

Fig.  3.     Pericorneal  Conjunctival  and  Subconjunctival  Injection.    Iridodialysis. 

Fig.  4.    Tubercle  in  the  Angle  of  the  Anterior  Chamber. 

Fig.  5.     Pseudoglioma. 
Plate  IX 258 

Fig.  1.    Total  Congenital  Cataract. 

Fig.  2.     Persistent  Hyaloid  Artery  Adherent  to  the  Posterior  Capsule  of  the  Lens. 

Fig.  3.    Laminated  Cataract. 


xvi  LIST  OP  ILLUSTRATIONS 

Fig.  4.     Laminated  Cataract. 

Fig.  5.    Congenital  Dislocation  of  the  Lens  (Focal  Illumination). 

Fig.  6.    Congenital  Dislocation  of  the  Lens  (Translumination). 
Plate  X 260 

Fig.  1.    Exophthalmos  Due  to  Retrobulbar  Effusion  Owing  to  Contusion. 

Fig.  2.    Foreign  Body  on  the  Conjunctiva  of  the  Upper  Lid. 

Fig.  3.     Lime  Corrosion  of  the  Conjunctiva  and  Cornea. 

Fig.  4.    Pericorneal  Ciliary  Injection.    Corneal  Scar  with  Adhesion  to  the  Iris. 

Fig.  5.    Blood  Effusion  into  the  Anterior  Chamber  in  Contusion  of  the  Bulb. 
Plate  XI 264  \/ 

Normal  Ocular  Fundus. 
Plate  XII 266   v 

Physiological  Excavation. 

Scleral  Ring  with  Pigment  Ring. 
Plate  XIII 268 

Conus  Inferior. 

Choked  Disk. 
Plate  XIV 270 

Genuine  Atrophy  of  the  Optic  Nerve. 

Neuritic  Atrophy  of  the  Optic  Nerve. 
Plate  XV 272 

Glaucomatous  Excavation. 

Albuminuric  Neuroretinitis. 
Plate  XVI 278 

Retinitis  Pigmentosa. 

Disseminated  Choroiditis. 
Plate  XVII 282 

Congenital  Syphilitic  Chorioretinitis. 

Circimipapillary  Atrophy  of  the  Choroid  (Myopia). 
Plate  XVIII 290 

Central  Chorioretinitis. 

Oblique  Position  of  the  Opticus,  Temporal  Conus  (Myopia). 
Plate  XIX 294 

So-called  "Coloboma*'  of  the  Macula  Lutea. 
Plate  XX 318 

On  the  Right,  the  Nerves;  on  the  Left,  the  Vessels  of  the  Orbits. 
Plate  XXI 334 

Fig.  1.    Strabismus  Hook. 

Fig.  2.     Discission  Needle. 

Fig.  3.     Graefe's  Cataract  Knife. 

Fig.  4.     Weber's  Lachrymal  Knife. 

Fig.  5.     Conical  Sound. 

Fig.  6.     Bowman's  Sound. 

Fig.  7.     Lachrymal  Sac  Syringe.    (After  Anel.) 

Fig.  8.     Ciliary  Forceps. 

Fig.  9.     Iris  Forceps. 

Fig.  10.  Galvanocautery  Syringe. 
Plate  XXII 400 

Fig.  1.     High  Degree  of  Open  Dentition.    Interdental  Sigmatism. 

Fig.  2.     Addental  Sigmatism. 

Fig.  3.     Cross-dentition.    Lateral  Sigmatism. 

Fig.  4.     L&teral  Gaps  in  Abnormal  Dental  Arches.    Lateral  Sigmatism.  * 

Plate  XXIII 418 

Figs.  1  to  6.    Speaking  Curves  of  Stutterers. 


^j 


The  Diseases  of  Children 


DISEASES   OF   THE   EYE   IN   INFANCY   AND 

CHILDHOOD 


I.  CONGENITAL  ANOMALIES  AND  DEFORMITIES  OF  THE  EYE 

In  these  pages  congenital  defects  of  the  eye  are  discussed  only  in 
so  far  as  they  are  of  clinical  importance  to  ophthalmologists  from  the 
stand-point  of  differential  diagnosis. 

The  development  of  the  eye,  in  which  the  optic  vesicle,  the  germinal 
vesicle  of  the  lens,  the  meso-  and  ectoderm  tissues  participate,  takes 
the  following  course:  The  first  \dsible  rudiment  consists  of  the  two 
optic  grooves,  which  are  situated  in  the  wall  of  the  primitive  cerebrum, 
on  either  side  of  the  median  line,  and  tend  to  turn  downward  as  the 
central  medulla  is  closed. 

The  optic  vesicles,  which  were  formerly  termed  ''primary  optic 
vesicles,''  are  formed  by  a  protrusion  of  the  cerebrum — this  part  being 
united  to  the  ventricle  by  a  short  pedicle.  This  becomes  the  foundation 
of  the  retina  and  the  pigment  epithelium,  while  the  optic  nerv^es  are 
formed  out  of  the  pedicle.  The  embryonic  eye,  or  optic  cup  ("secondary 
optic  vesicle''),  develops  from  the  extending  margin,  which  gradually 
encloses  the  original  base  of  the  optic  vesicle.  The  fundus  is  now  pro- 
vided ^dth  two  walls:  the  inner  layer  or  retina,  and  the  outer  layer  or 
pigment  epithelium.  On  its  ventral  side  it  contains  the  fetal  optic  fissure, 
which  is  continued  to  the  pedicle.  The  margins  of  the  latter  approach 
each  other,  until,  at  the  end  of  the  first  month,  they  fuse. 

The  optic  cup  is  scoop-shaped,  the  dorsal  retroverted  margin  of  its 
two  layers  being  much  more  distally  situated  than  the  ventral  one. 

The  transformation  of  the  optic  vessel  is  independent  of  the  devel- 
opment of  the  genninal  vesicle  of  the  lens,  which  occupies  the  largest 
portion  of  the  distal  opening  of  the  optic  cup.  At  first  it  is  merely  a 
hollow  indentation  of  the  ectoderm  which  is  thickened  at  a  circumscribed 
place,  the  latter  advancing  toward  the  fossicular  indentation  formed  by 
the  cup. 

The  germinal  vesicle  of  the  lens,  which  is  connected  at  first  with 
the  surface  by  a  pedicle,  is  later  separated  from  it  and  then  ^he  ectoderm 
grows  over  it.  The  mesoderm,  from  which  there  are  developed  the  fibril- 
lar stroma  of  the  \dtreous,  the  chorioid,  sclera,  the  connective  tissue, 
part  of  the  corpus  ciliare,  iris,  ligamentum  pectinatum,  substantia  pro- 
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pria  of  the  cornea,  and  the  optic  vessels,  grows  across  the  optic  cup 
in  such  a  way  that  its  "intra-ocular"  part,  or  the  so-called  tunica  vascu- 
losa  lentis,  remains  in  connection  with  the  part  surrounding  the  optic 
cup  through  the  fetal  optic  fissure  until  the  time  of  its  closure,  and  also 
through  the  place  anterior  to  the  retroverted  margin  of  the  optic  cup. 

As  for  f lulher  details,  these  take  place  about  as  follows :  The  sepa- 
ration of  the  retina  into  its  future  layers  begins  in  the  r^on  of  the 
future  fovea.  The  deUcate  nerve-fibres,  which  are  formed  early,  pene- 
trate centripetally  from  the  retina  into  the  pedicle  of  the  optic  vesicle. 
The  rods,  cones,  and  fovea  centralis  are  formed  last.  In  the  new-bom 
the  cones  of  the  fovea  centralis  are  still  incomplete. 

The  fibres  of  the  zonula  are  formed  from  the  cells  of  the  ciliary 
part  of  the  retina,  the  double  epithehal  layer  of  the  ciliary  body  and 
iris  from  the  retroverted  margin  of  the  optic  cup,  and  the  sphincter 
iridis  (at  the  end  of  four  months)  from  the  plica  iridica  retinae.  The  meso- 
dermal part  of  the  iris  is  a  continuation  of  the  chorioid.  The  pupillary 
margin,  which,  at  the  end  of  six  months,  Hes  but  slightly  inside  of  the 
lenticular  equator,  has  arrived  at  its  definite  place  in  the  seventh  month. 

The  development  of  the  retinal  vessels  from  the  arteries  of  the  optic 
and  retinal  nerves  takes  place  between  the  third  and  eighth  months. 
The  arteria  centralis,  which  is  already  enclosed  in  the  optic  ner\^e  at 
the  close  of  the  optic  fissure,  advances  later  from  the  periphery  to  the 
axis  of  the  nerve. 

The  \dtreous  body  is  composed  chiefly  of  fibrillae,  which  are  attached 
to  the  inner  surface  of  the  retina,  form  niunerous  transverse  anastomoses 
and  radiate  toward  the  inner  surface  of  the  lens.  These  fibres,  which 
are  supported  by  a  stronger  fibrous  tract  from  the  margin  of  the  optic 
vessel,  connect  with  the  walls  of  the  vessels  permeating  the  embryonal 
vitreous. 

The  cells  of  the  proximal  wall  of  the  lenticular  germinal  vesicle 
develop  into  lenticular  fibres,  those  of  the  distal  wall  into  capsule  epi- 
thelium. Pigmentation  of  the  chorioid,  which  commences  verj'^  early 
with  the  inner  layers  of  the  sclera  in  a  rudimentarj'^  way,  does  not  occur 
until  after  the  fifth  month.  It  is  still  very  slight  at  birth,  if  present  at 
all.  The  ciliary  processes  develop  from  radial  foldings  of  the  distal 
part  of  the  wall  of  the  optic  cup  from  the  tenth  to  the  twelfth  week, 
the  deeper  parts  of  the  folds  being  filled  up  by  the  surrounding  mesoderm. 

About  the  eighth  or  ninth  week  there  is  a  separation  of  the  rudi- 
mentary mesoderm,  which  has  penetrated  between  the  ectoderm  (the 
future  corneal  epithelium)  and  the  lens,  into  the  substance  proper  of 
the  cornea,  the  corneal  endothelium,  ligamentum  pectinatum,  and  pupil- 
lary membrane.  The  development  of  the  anterior  chamber,  which  is  at 
first  visible  as  an  annular  fissure  in  the  peripheral  parts,  becomes  well 


CONGENITAL  ANOMALIES  AND  DEFORMITIES  3 

defined  in  the  fifth  or  sixth  month.  Its  full  development  is  not  reached 
imtil  maturity  is  attained. 

The  timica  vasculosa  is  not  only  important  for  the  structure  of 
the  eye  and  the  nutrition  of  the  growing  lens,  but  also  for  the  formation 
of  the  vitreous.  While  the  anterior  portion,  the  membrana  pupillaris, 
is  connected  with  the  mesoderm  layer  which  envelops  the  entire  eye, 
the  posterior  portion,  which  springs  from  the  central  artery  of  the  pri- 
mordial retina,  is  continued  into  the  posterior  part  of  the  vascular 
lenticular  surface.  This  area  contains  the  central  artery  of  the  vutreous 
or  hyaloid  body  with  its  branches  at  the  posterior  lenticular  surface, 
and  the  vasa  hyaloidea  propria,  which  runs  through  the  peripheral 
parts  of  the  vitreous.  Some  of  its  branches  also  run  to  the  pupillary 
membrane,  while  others,  tmning  sharply  around  the  margin  of  the  optic 
cup,  fuse  directly  with  the  veins  of  the  iris.  Besides,  the  anterior  part 
of  the  tunica  vasculosa  lentis  is  supplied  with  blood  from  the  arteries 
emanating  from  the  long  ciliary  arteries,  and  passing  from  the  iris  into 
the  pupillary  membrane.  The  blood  from  the  latter  and  the  iris  is  then 
supplied  to  the  venae  vorticosae. 

The  vasa  hyaloidea  propria  undergo  involution  between  the  third 
and  sixth  months,  while  a  remnant  of  the  hyaloid  artery,  measuring  1 
to  IJ/^  mm.,  is  still  present  in  the  new-born. 

The  branches  of  the  hyaloid  artery  and  the  posterior  parts  of  the 
tunica  vasculosa  of  the  lens  disappear  sooner  than  the  pupillary  mem- 
brane. The  involution  of  the  latter  commences  in  the  eighth  month, 
terminating  with  the  obliteration  of  the  peripheral  parts,  which  extend 
to  the  region  of  the  small  circle  of  the  iris. 

The  eyelids  are  formed  from  skin  folds,  the  inner  surface  of  which 
will  later  form  the  conjunctiva.  The  growing  folds  approach  each 
other  above  and  below  the  cornea,  their  free  margins  fusing  in  the  third 
month  by  means  of  an  epithelial  layer  which  disappears  before  birth. 

The  lachrjrmal  gland  is  formed  by  a  proliferation  of  the  conjunc- 
tival epithehmn.  The  lachrymal  duct,  by  an  epithelial  germination  which, 
separating  itself  from  the  cuticle  surface,  becomes  hollow  as  growth  pro- 
ceeds, connects  upward  with  the  conjunctival  sac  through  the  lachrymal 
tubules  (which  also  originated  from  this  epithelial  cord)  and  downward 
with  the  nasal  cavity. 

The  lower  end  of  the  naso-lachrymal  duct,  however,  does  not  become 
peragieable  until  a  relatively  later  period,  and  may  still  be  occluded  by  a 
fine  membrane  at  the  time  of  birth. 

The  somewhat  complicated  development  of  the  orbit,  the  optic 
muscles  and  nerves,  the  Uds,  conjunctival  sac,  the  glandular  apparatus 
of  the  conjunctiva,  etc.,  is  more  or  less  independent  of  that  of  the  bulb, 
so  that  the  former  may  be  fully  developed,  when  the  bulb  is  still  absent. 
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The  inunediate  cause  of  congenital  defects  of  the  globe  and  of  its 
accessory  parts  is  not  yet  entirely  cleared  up,  but  it  is  known  from  a 
study  of  the  historj'  of  development  and  anatomy  of  abnormal  processes 
that,  for  instance,  abnonnal  development  of  the  mesodermal  tissue  may 
not  only  prevent  the  closure  of  the  fissure  of  the  optic  cup  but  also  cause 
typical  iuiomalies  in  the  internal  eye.  Still  more  important  is  v.  Szily's 
investigation,  according  to  which  a  germinal  variation  of  the  ectodermal 
rudiments  may  be  rosiwnsible  for  the  occurrence  of  coloboma  in  the 
fundus.  Another  point  is  that  the  latest  possible  time  for  the  produc- 
tion of  many  malfonnations  has  been  definitely  determined.  This  has 
ham  calloil  the  tenitogenetic  i>eriod  of  germination. 

The  riMuoto  cause  is  less  clear:  but  it  is  very  probable  that  a  varia- 
tion of  germ  pUu^m  or  a  faulty  condition  of  the  germ  ;,egg  or  sperma- 
tozoa) is  an  '*intornar*  cause  in  anomalies  of  development  and  affections 
of  the  eye  which  have  Ihhmi  inheriteil  in  the  course  of  several  genera- 
tions. Tliis  n^fers  to  laminateil  or  central  cataract,  incomplete  closure 
of  the  optic  vessel,  albinism,  buphthalmos.  congenital  opacity  of  the 
cornea,  anisometropia,  high  degrees  of  congenital  myopia,  unilateral 
amblyopia,  corneal  astigmatism  with  pathological  defects  of  other  parts 
of  the  eye.  nystagmus,  unilateral  and  high  d^wes  of  hypermetropia, 
n^tinitis  pigmentosii.  oongtmital  station:ur>'  night-blindness,  congenital 
l>iiralytioal  stnibismus.  concinnitant  strabismus  due  to  congenitally 
definitive  fusion,  stnibismus  either  congenital  or  due  to  congenital  in- 
sutficiency  oi  the  macular  n\«:ion.  chorioretinitis,  etc. 

The  iHHilar  defivts  may  \ary  in  differtnit  generations,  as  for  instance 
tH>lolH>ma  in  the  tirst  giMienitii^n.  iri Jeremia  and  other  defects  in  the  next. 
Similarly,  the  tonn  of  coi\giM\ital  cataract  may  var>-  in  the  same  family. 
apiH^aring  either  as  typical  lamiiuu'  cataract,  or  as  fusiform,  polar  or  cen- 
tral cataract,  and.  U^idt^.  may  iKVur  at  earlier  periinls  in  each  following 
geiieration. 

Uy  jvis^Mung  pregnant  nU>bits  with  napthalin.  Pag^nsteohcr  pro- 
duiwl  ivngenital  cataract  and  iX*ular  mall onnat ions, 

AnvHiialh^s  oau^evt  bv  arrvst  of  lid  fonuation  or  destruction  of  the 
foniuHl  lid.  j^al^vbral  ivlolxnua,  epi-  and  cirv^unibuUvur  dermoids  of  the 
bulK  and  cryptophthalnuis.  have  Kvu  traiwi  to  "external"  causes, 
such  as  extreutje  narrv>wness  ot  tht:^  aiutiiotic  sac  or  tihx^hanical  effects 
ot  the  axtuiiotic  cv>rvt.  tht^  variable  torw  of  tht*  latter  explaining  the  vari- 
abilitv  v>t  th<»  detortuttit^.  i>ther  aiuuiotio  anomalies,  such  as  svndae- 
tyltsiu  of  the  hands  or  teet,  detomiatioti  oi  the  i^^uitals.  etc..  often  com- 
:^icate  the  :v-a:i::estatioas. 

Tm-e  v.i!e:\-r:vi:ies  oc  rhe  eve  are  usuallv  pure  arrvsts  o:  develv>t>ttteat. 
ar.%i  vw::r  ir.  :h'e  earlx^t  rer.vvl  oc  ex:ra-ureri:ie  life,  as,  for  Litstanci?.  at 
the  eix:  .*£  :cs?  dr^^:  rji-.-^nrh.  :ha:  beLi-jc  the  cir.ie  when  the  oo:iv'  tissun? 
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closes.  Fetal  defects  of  the  eye,  however,  which  resemble  extra^uterine 
inHammation  of  the  eye  in  many  resj)ects,  usually  develop  toward  the 
end  of  embryonal  life.  At  the  same  time,  it  cannot  always  be  definitely 
stated  whether  an  existing  condition  is  essentially  a  malformation  or 
the  result  of  a  fetal  affection,  or  a  combination  of  both. 

The  anomalies  caused  by  fetal  inflammation  are  often  clinically 
complicated  cases.  Zimmermann,  for  instance,  found  in  an  atypical 
coloboma  of  the  iris  signs  of  perforation  of  the  hmbus  and  irregular 
demarcation  of  the  cornea. 

So-called  signs  of  degeneration  have  been  found  in  imbecile  and 
psychopathically  affected  infants,  such  as  coloboma  of  the  hds,  uvea, 
conus  inferior  of  the  optic  disc,  heterochromia  iridis,  pigmental  spots  in 
the  iris,  excentric  or  oval  pupils,  albinism,  meduUated  nerve-fibres,  epi- 
canthus,  and  persistent  hyaloid  artery. 

I.  COHGEHITAL  AHOBIALIES  OF  THE  UDS 
Shortening  of  the  lid  fissure  ordinarily  occurs  with  anomalies  of 
development,  such  as  bilateral  ptosis  (Fig.  1),  flat  nasal  bridge,  flat 
facial  contour,  and  mental  inferiority  (Mongolism).     Von  Michel  also 


observed  mixed  astigmatism,  punctiform  opacities  of  the  lens,  and  hered- 
itary syphilitic  changes  of  the  peripheral  chorioidal  vessels.  Abnor- 
mally short  upper  lids  are  sometimes  found  in  congenital  ptosis. 

Congenital  coloboma  of  the  lid  (Plate  I,  Fig.  I)  appears  as  a  V- 
shaped  or  rounded  notch,  with  its  base  toward  the  margin  of  the  lid, 
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the  upper  lid  being  more  frequently  affected  than  the  lower  one.  It 
varies  in  size,  and  may  occur  simultaneously  in  one  or  more  lids  and, 
similarly,  several  defects  may  be  present  in  any  one  lid.  The  central 
portion  of  the  lid  is  most  frequently  involved.  There  are  often  accom- 
panying changes  of  the  surrounding  parts,  such  as  cicatricial  furrows 
running  to  the  region  of  the  eyebrows.  The  latter  may  be  partly  absent, 
or  the  hair  line  may  be  lost  in  the  frontal  region.  Further  defects  found 
are  conjunctival  folds,  pterygimn-Uke  formations,  subconjunctival  and 
epibulbar  dermoids  and  Upodermoids;  folds  of  the  skm,  which  arismg 
from  the  notch  extend  to  the  globe,  thus  connecting  the  coloboma  with 
the  cornea  and  sclera,  and  thereby  causing  disturbances  of  motiUty  and 
vision.  Such,  for  example,  are  opacities  of  the  cornea,  symblepharon, 
absence  of  caruncles  or  of  a  complete  external  canthus,  superniunerary 
puncta  lacrimalia,  or  their  absence,  or  open  lachrymal  sac  and  duct. 
Of  less  frequent  occurrence  are  anomalies  of  bulbar  formation,  such  as 
microphthalmos,  corectopia,  uveal  coloboma,  persistent  pupillary  mem- 
brane, etc.  Malformations  of  the  face  and  buccal  cavity  are  of  greater 
frequency,  such  as  harelip  and  cleft  palate;  cerebral  anomaUes  Uke  ex- 
encephaly,  hemicephaly,  anencephaly;  or  they  may  occur  in  other  parts 
of  the  body,  such  as  abdominal  ruptiwe,  syndactylism,  or  spontane- 
ous amputation  of  parts  of  the  extremities.  In  some  cases  the  lid 
coloboma  appears  as  a  prolongation  of  the  so-called  obUque  facial  fissiwe, 
which  is  due  to  defective  union  of  the  maxillary  processes  and  the  frontal 
bone.    Atypical  folds  of  the  superior  maxilla  may  be  prolonged  into  the  lid. 

Treatment. — The  coloboma  may  be  removed  by  blepharoplastic 
surgery.    Otherwise  the  eye  should  be  protected  by  special  spectacles. 

Dermoids  or  dermoid  cysts  occurring  at  the  junction  of  the  superior 
maxilla  and  the  frontal  process  (that  is,  at  the  inner  canthus  or-  middle 
half  of  the  upper  Ud),  or  occurring  at  a  point  corresponding  to  tlig  sutura 
zygomatico  frontalis  (that  is,  at  the  external  canal  or  lateral  Superior 
orbital  margin),  are  usually  connected  at  their  bases  with  the  periosteum 
by  means  of  a  pedicle.  This  last  may  reach  far  into  the  orbit,  having 
some  former  relation  to  the  deep  sutures.  Since  they  continue  to  extend 
and  sometimes  suppurate,  it  is  necessary  to  resort  to  surgical  removal. 

The  same  applies  to  verrucose  hair  marks  (naevi  pilosi)  and  pig- 
mented naevi  which  often  develop  later  into  melanosarcoma ;  also  to 
Upoma,  angio-,  fibro-,  or  neurolipoma,  to  encysted  lymphangioma,  and 
to  the  various  combination  forms  of  neiwofibroma  of  the  lids  (plexiform 
neurofibroma,  fibroma  molluscum,  unilateral  facial  hypertrophy).  On 
the  other  hand,  in  angiomas  which  develop  superficially  or  subcuta- 
neously  (haemangioma  simplex,  plexiforme,  and  cavernosum),  diffuse 
lymphangioma  simplex  and  cavernosum,  provided  they  are  not  too  ex- 
tensive, electrolysis  often  causes  a  fibromatous  degeneration  and  gradual 
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reduction  of  the  growth  in  such  a  satisfactory  manner  that  purely  sur- 
gical treatment  may  be  discarded. 

Treatment. — The  positive  pole,  consisting  of  a  moist  pad,  is  applied 
to  the  nape  of  the  neck,  and  a  needle  attached  to  the  negative  pole  of  a 
direct  current  of  2  milliamp6res  is  inserted  flat  into  the  growth  for  one 
minute.  This  treatment  is  repeated  two  or  three  times,  the  needle  being 
inserted  in  a  different  part  on  each  occasion.  Several  treatments  are 
usually  required.  Local  aniesthesia,  if  necessary,  is  best  effected  with 
eusemin  (75  per  cent,  cocaine  and  0.05  per  cent,  adrenalin). 

In  cryptophthalmia,  either  congenital  (in  a  single  individual)  or  as 
a  family  affection,  one  lid  fissure  is  usually  completely  missing.  Cases 
with  small  remnants  of  the  conjunctival  sac  or  a  considerable  part  of  it 
are  of  rare  occiirrence  (Fig.  2).  The  skin,  extending  uninterruptedly 
from  the  forehead  to  the  cheek,  completely 
covers  the  globes,  which,  however,  can  be  i 
felt  and  are  (usually)  apparently  movable. 
This  deformity  is  caused  by  the  fact  that  I 
the  mesoderm  and  ectoderm,  growing  over  I 
the  optic  vessel,  formed  skin  instead  of  the  | 
cornea.  This  accounts  for  the  arrested  de-  [ 
velopment  of  Uds  and  conjunctival  sac  {E. 
V.  Hippel).  Experience  has  shown  that 
operative  procedure  is  quite  useless,  and, 
besides,  anatomical  examinations  have  es- 
tablished the  fact  that  the  development  of 
the  cornea  has  been  arrested,  or  that  there 
is  absence  or  rudimentary  development  of  I 
the  lens  and  signs  of  chronic  inflammation 
of  the  globe,  especially  in  its  deeper  parts. 

The  so-called  Mongolian  fold  is  a  crescent-shaped  fold  of  skin  bent  out- 
ward, which  extends  toward  the  median  line  from  the  inner  canthus  to  the 
root  of  the  nose.  There  it  fuses  with  a  transverse  fold  of  the  upper  lid  (Koll- 
mann's  plica  marginalis) .  This  is  a  mild  degree  of  what  v.  Ammon  named 
epicanthus  (Fig.  1)  and  is  quite  common  in  children  of  certain  localities. 

This  anomaly  of  development  usually  disappears  as  the  growth  of 
the  bridge  of  the  nose  progresses. 

This  fold  is  more  strongly  developed  in  the  Mongolian  race,  and 
causes  the  peculiar  obliquity  of  the  lid.  It  may  be  made  to  disappear  by 
pinching  up  the  skin  at  the  root  of  the  nose  into  a  longitudinal  fold. 
The  lacus  lacrunalis  is  usually  completely  covered  by  this  fold. 

The  fully  developed  congenital  "epicanthus"  (supraciliaris,  pal- 
pebralia,  or  tarsalis)  is  an  arrest  of  development,  caused  by  interrupted 
growth  of  the  cartilage  and  bone  at  the  epicanthus. 
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which  is  attached  with  a  more  or  less  extensive  base  on  the  tarsal  sur- 
face near  the  palpebral  margin,  and  is  undermined  to  such  an  extent  that 
a  sound  can  be  inserted  more  or  less  completely  between  the  "pseudo- 
membrane"  and  the  palpebral  conjunctiva.  It  is  usually  regarded  as 
a  deformity,  but  I  have  repeatedly  observed  this  membranous  dupli- 
cature  as  a  sequel  to  croupous  conjunctivitis.  Then  the  fold  being 
swollen  extruded  like  a  sac,  and  coming  in  contact  with  the  abraded 
tarsal  conjunctiva  near  the  palpebral  margin  an  agglutination  and  ad- 
hesion resulted.  In  a  few  other  cases  there  had  been  too  energetic  appU- 
cation  of  silver  nitrate  to  the  blennorrhceic  conjunctiva.  Blennorrhoea 
had  likewise  been  present  in  CampbelPs  case.  Rudimentary  cases  "in 
which  nothing  but  fine  lines  or  small  dots,  interpreted  as  cartilaginous 
islands,  marked  the  beginning  of  a  former  fold,"  probably  can  be  explained 
as  non-oongenital  or  of  artificial  formation  (Schapringer). 

Treatment. — Removal  of  the  duplicatm'e  may  become  necessary,  espe- 
cially if  complicated  by  entropion.  These  cases  are  successfully  treated  by 
dividing  the  bridge-like  adhesion  of  the  transition  fold  to  the  palpebral 
conjunctiva  at  the  palpebral  margin,  and  uniting  the  freshened  margins  by 
several  vertical  lateral  sutures.  This  also  reestablishes  the  upper  wall  of 
the  conjimctival  sac  which  had  previously  been  absent  or  completely  lost. 

3.  CONGENIIAL  ANOMALIES  OF  THE  LACHRYMAL  DUCTS 

The  following  conditions  are  observed:  atresia  of  the  pimcta  lacri- 
malia,  the  canaUculi  being  either  present  or  normally  permeable ;  absence 
of  all  or  some  puncta  lacrimalia  in  the  presence  or  absence  of  the  canal- 
iculi;  fissure-like  apertm'es  of  the  puncta  lacrimaUa;  congenital  fistulae 
of  the  lachrymal  sac  and  simultaneous  deformity  of  the  nasal  half  of  the 
same  side.  The  congenital  slit-Uke  shape  of  the  lower  canaliculum  with 
intact  pimcta,  however,  is  often  deceptive,  the  upper  line  of  demarcation 
being  formed  by  a  thin  membrane,  while  the  palpebral  margin  at  that 
place  forms  a  groove.  Lachrymal  fistulse  may  perhaps  be  explained  by 
delayed  closing  off  of  the  canal,  the  solid  epithelial  band  which  is  the 
first  rudiment  of  the  lachrymal  sac  then  acting  as  an  obstruction.  Super- 
numerary canaliculi  may  be  considered  as  due  to  abnormal  branching 
off  of  the  canal.  A  fistula  may  be  caused  by  an  intra-uterine  infectious 
dacryocystitis. 

A  peculiar  congenital  anomaly  (persistent  patency  of  the  lachrymal 
groove)  is  the  subject  of  a  communication  of  Wemecke,  of  Odessa,  to 
E.  V.  Hippel.  He  says:  ''A  deep  aperture,  invested  with  mucous  mem- 
brane, takes  the  place  of  the  lachrymal  sac.  There  are  no  pimcta  lacri- 
malia. The  Uds  terminate  in  folds  at  the  inner  canthus,  which  are 
continued  in  the  groove  referred  to.  The  aperture  leads  into  the  naso- 
lachrymal  duct,  which  is  of  normal  direction  and  width  and  through  which 
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the  patient  is  able  to  breathe  and  exhale  the  smoke  of  a  cigarette,  when 
the  mouth  and  nose  are  closed." 

Suppuration  of  the  lachrymal  sac  in  the  new-bom  (membranous 
atresia)  is  due  to  retention  of  the  lachrymal  contents  and  occurs  oftener 
than  was  formerly  supposed.  It  is  nearly  always  caused  by  congenital 
occlusion  of  the  lachrymal  sac.  The  difficulty  may  be  due  sometimes 
to  a  retardation  of  the  permeability  through  the  soUd  rudiment  of  the 
sac,  which  should  have  occmred  in  the  seventh  month — ^the  separating 
fetal  tissue  layer  at  the  outlet  into  the  nose  disappearing  too  late  or  not 
at  all,  or,  again,  the  diameter  may  be  constricted  by  annular  folds  of 
the  mucous  membrane,  or  the  lower  end  of  the  passage  occluded  by 
pressure  of  the  lower  turbinated  bone,  or  stenosis  may  be  caused  by 
injuries  to  the  bone  during  an  instrumental  delivery  of  the  child.  Accord- 
ing to  Mayou,  the  canal  remains  closed  and  there  will  be  stagnation  of 
the  secretion  if  the  detritus  filling  the  canal  is  not  aspirated  soon  after 
birth.  This  is  because  of  the  imusual  narrowness  of  the  lower  portion 
of  the  canal  or  to  pressure  on  it  caused  by  a  deviation  of  the  lower  tur- 
binated bone.  Under  such  circumstances,  the  lacluymal  secretion 
formed  in  the  waking  state  tends  to  find  its  way  out  toward  the  eye. 

The  affection,  which  usually  commences  a  few  days  after  birth 
with  a  scanty  mucopurulent  secretion  from  the  conjunctival  sac,  is 
often  mistaken  for  suppuration  of  the  lachrymal  sac,  conjunctival  ca- 
tarrh, or  even  for  conjunctival  suppuration  m  the  new-bom,  with  the 
result  that  it  is  imsuccessfuUy  treated  for  a  long  time  with  astringents  or 
caustics.  Usually,  however,  the  conjunctival  sac  as  well  as  the  nose  is 
normal.  But  pressure  upon  the  lachrymal  sac  causes  evacuation  of  a 
secretion  which  is  thick  at  first  and  later  becomes  thinner. 

Sometimes  it  will  take  weeks  for  large  quantities  of  secretion  to 
collect.  This,  as  well  as  the  fact  that  the  lachrymal  sac  in  the  new- 
bom  occupies  only  part  of  the  groove  and  is  still  able  to  expand  upward 
to  a  considerable  extent,  before  a  swelling  can  be  noticed  externally, 
explains  why  it  requires  strong  pressure  upon  the  lachrymal  sac  to  pro- 
duce evacuation  of  the  secretion. 

If  the  stenosis  persists  for  a  long  time,  the  consequence  may  be 
considerable  bulging  of  the  sac.  This,  however,  will  rapidly  disappear 
after  permeability  has  been  established. 

Differential  Diagnosis. — Stenosis  is  distinguished  from  conjunctival 
blennorrhoea  by  the  fact  that  in  the  latter  the  space  between  the  Uds  is 
often  quite  full  of  mucus  and  pus,  day  and  night.  On  the  other  hand, 
this  secretion  is  arrested  during  sleep  when  stenosis  exists.  The  swelling  of 
the  lids  which  develops  in  gonorrhoeal  conjunctivitis,  as  well  as  the  compli- 
cations of  4;he  cornea,  are  absent  in  stenosis.  Greater  expansion  of  the 
lachrymal   sac    might   possibly  simulate    phlegmonous   dacryocystitis. 
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Infection  of  the  conjunctiva  by  the  lachrymal  sac  is  of  less  frequent  occur- 
rence^  though  a  secondary  infection  of  the  lachrymal  sac  by  inflammation 
of  the  nose  and  its  accessory  sinuses  or  from  the  conjunctiva  by  means 
of  gonococci  is  more  common.  Tuberculous  or  gununatous  processes  in 
the  vicinity  of  the  lachrymal  sac  may  cause  similar  symptoms.  Lachrymal 
abscess  may  be  simulated  by  a  perforating  outward  of  osteomyelitis  of 
the  superior  maxilla  due  to  suppuration  of  the  dental  foUicles. 

Under  these  circumstances  the  formation  of  a  lachrymal  fistula 
may  render  surgical  interference  necessary,  this  consisting  in  excision  of 
the  fistula  and  irnion  of  the  resulting  wound  by  sutm'es. 

Such  a  procedxu'e  is  less  called  for  in  bilateral  than  unilateral  fistulae, 
the  former  being  usually  situated  symmetrically  on  both  sides,  a  few 
millimetres  below  the  ligament  of  the  internal  canthus.  They  are  easily 
overiooked,  because  the  opening  is  usually  so  fine  that  only  the  finest 
cannulse  and  sounds  can  pass  it. 

Treatment, — Cleanliness  of  the  eye.  Whatever  pressure  used  upon 
the  wall  should  be  Ught  at  first  and  gradually  increased  in  strength. 
Any  digital  massage  of  the  lachrymal  sac  should  be  outward  and  made 
several  times  a  day  for  a  shorter  or  longer  period.  If  the  puncta  lacri- 
maUa  are  closed,  these  manipulations  will  usually  effect  a  permanent  cure 
by  bursting  the  occluding  membrane  at  the  lower  end  of  the  naso-lach- 
rymal  duct.  Sometimes  it  happens  that  the  procedure  is  accompanied 
by  the  evacuation  of  a  copious  purulent  secretion  through  the  corre- 
sponding nostril.  If  this  methodical  compression  is  of  no  avail,  or  if  for 
any  reason  conservative  treatment  cannot  be  carried  out,  removal  of 
the  obstruction  should  be  considered  by  careful  use  of  the  probe  without 
incising  the  canaUculus.  Thick  sounds  are  used  for  this  purpose.  The 
best  are  Bowman's  Nos.  3  or  4,  which  taper  to  about  the  size  of  Bowman 
No.  1  at  the  end  (Plate  XXI,  Fig.  5).  This  procedure,  however,  should 
be  left  to  an  experienced  ophthalmologist. 

Coppez  reports  a  case  where  the  affection  disappeared  after  a  mid- 
wife had  caused  the  secretion  to  be  blown  through  the  nose.  In  an 
untreated  case  it  persisted  for  three  years  and  nine  months. 

It  is  doubtful  whether  a  certain  case  of  croupous  purulent  conjunc- 
ti\Hitis  should  also  be  included  in  this  category.  In  that  instance  the 
lachrjrmal  suppuration  appeared  as  a  complication,  and  the  conjunctivitis 
did  not  disappear  until  the  naso-lacluymal  sac  had  been  cleansed  by 
careful  treatment  with  a  probe. 

3.  CONGENITAL  ANOMALIES  OF  THE  CONJUNCTIVA 

Angiomata  of  the  bulbar  conjunctiva  are  very  rare.  They  start 
ordinarily  from  the  plica  semilunaris  or  the  caruncle,  and  do  not  grow 
until  after  childhood. 
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According  to  Fehr  and  Seefelder,  the  influence  of  pregnancy  in 
producing  them  is  undeniable. 

Progressive,  non-pigmented  nsevi  of  the  conjunctiva  are  quite  as 
rare.  They  are  usually  located  in  the  immediate  vicinity  of  the  cornea 
and  characterized  by  a  yellowish-red  discoloration,  slightly  transparent 
in  parts,  and  a  rather  smooth,  slightly  undulated  surface.  The  growth 
should  be  removed,  owing  to  the  possibility  of  its  spreading  to  the  cornea. 
Snell  caused  more  fully  developed  nsevi  to  disappear  by  treatment  with 
ethylene  sodium.    Electrolysis  would  doubtless  also  be  serviceable. 

For  pigmented  naevi,  see  p.  40. 

Congenital  epithelial  xerosis  of  the  conjimctiva  is  apparently  very 
rare.  It  has  the  appearance  of  the  ordinary  xerosis  of  the  conjimctiva 
and,  according  to  Agricola,  occurs  only  unilaterally  in  a  circumscribed 
region  of  the  conjunctiva,  where  it  remains  stationary  for  life.  As  in 
Agricola's  cases,  the  naevi  observed  by  Seefelder  were  located  in  the 
region  of  the  external  canthus.  Anatomical  examinations  made  by 
Agricola  showed  an  epidermoid  consistency  of  the  epithelium  in  the 
xerotic  area. 

Larger  growths  should  be  removed,  especially  if  they  interfere 
with  the  lachrymal  secretion  or  produce  any  catarrhal  irritation. 

An  abnormal  development  has  been  observed  of  the  semilunar  fold ; 
also  an  absence  of  the  caruncle,  a  hypertrophy  and  a  hypertrophy  of 
this,  epidermal  layers,  partial  duplications  of  the  caruncle,  and  distinct 
supernumerary  caruncles. 

The  glandular  malformation  described  by  Baquis  was  found  clini- 
cally to  be  a  change  of  the  anterior  temporal  portion  of  the  globe  of 
one  eye.  They  were  tumor-like  growths  varying  in  size  from  a  bean  to 
a  grape,  of  reddish-yellow  color,  soft  glandular  consistency  with  a  ver- 
rucous surface,  and  covered  by  the  bulbar  conjimctiva.  In  the  cases  of 
Baquis  and  Falchi,  the  immediate  cause  of  the  deformity  was  obscure. 
These  assumed  the  shape  of  a  sinewy,  white  membrane  and  extended 
from  one  cul-de-sac  to  the  other,  even  covering  the  temporal  half  of  the 
cornea.  As  such  growths  usually  cause  considerable  disfigurement,  they 
nearly  always  come  to  operation.  Their  anatomical  examination  has 
shown  glandular  proliferation,  embedded  in  a  vascular  and  nervus 
tissue,  consisting  of  connective  tissue,  fat,  and  muscles.  In  Baquis's 
case  there  were  cartilaginous  deposits  and  an  approximation  to  dermoid 
formation. 

Congenital  dermoids  and  lipodermoids  of  the  conjunctiva  often 
occur  with  other  anomaUes  of  the  eye  and  other  parts  of  the  body.  They 
are  most  frequently  situated  on  the  inferior  external  corneoscleral  border 
— ^rarely  elsewhere  (Plate  I,  Fig.  2).  This  semiglobular  eminence  is 
firmly  sessile  upon  the  cornea  and  usually  about  the  size  of  a  split  pea. 
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Hairs  are  sometimes  foxmd  on  its  surface.  Removal  may  be  indicated, 
if  it  produces  irritation  or  reduces  the  visual  acuity  by  spreading  over 
the  cornea.  But  only  the  part  protruding  above  the  level  of  the  cornea 
should  be  taken  off.  The  resulting  wound  with  any  loss  of  scleral  tissue 
may,  if  necessary,  be  covered  by  conjunctiva.  Dermoids  of  the  caruncle, 
the  semilunar  fold,  or  in  the  region  of  the  transition  folds  are  very  rare. 
They  occur  isolated  in  the  region  of  the  inner  canthus,  usually  between 
the  tendons  of  the  superior  rectus  and  external  rectus.  Being  sharply 
defined  like  a  tumor,  they  project  more  or  less  above  the  adjacent  con- 
junctiva, and,  as  they  increase  in  size,  may  advance  toward,  or  even 
encroach  upon,  the  cornea.  These  masses  also  should  not  he  cut  out 
deeper  down  than  the  cul-de-sac  in  order  to  obviate  any  escape  of  the 
orbital  fat.    The  removal  of  lipodermoids  of  ^ 

the  imier  canthus  is  easier,  especially  as  the  ■ 
growth  is  often  encapsulated. 

Congenital  teratoid  osteoma  of  the  f 
bulbar  conjunctiva  is  very  rarely  observed  ' 
in  eyes  otherwise  perfectly  healthy.  It  is  I 
superficially  situated  and  therefore  easily  [I 
excised.  This  is  also  true  of  the  lipodermoid  i 
variety  which  thus  far  has  been  observed  fl 
principally  in  females.  It  has  been  desig-  [I 
nated  by  Ewetzky  as  the  semilunar  or  der- 
moid fold,  according  to  the  character  of  the 

conjxmctival  anomaly.  It  has  been  regarded  as  a  conjunctival  prolifera- 
tion of  the  palpebral  conjunctiva  {von  Ammon),  also  as  a  supplementary 
or  fourth  lid  (DuBois,  Fans),  also  as  an  ectropion  of  the  conjunctiva 
(Fron  Muller),  and  as  a  rudimentary  Ud  (Larcher)  (Fig.  3). 

It  consists  of  a  thin,  flat  fold  situated  always  at  the  outer  side  of 
the  globe.  Its  thickened  and  reddened  margin  lies  toward  the  cornea, 
whose  outer  half  is  embraced  by  this  semilunar  margin,  which  does  not, 
however,  touch  the  cornea.  The  distance  of  the  fold  from  the  latter 
varies  in  different  cases,  and  also  changes  with  the  position  of  the  eye. 
Behind  the  free  part  of  the  margin  there  is  a  furrow,  whose  depth  again 
depends  upon  the  position  of  the  globe.  The  upper  and  lower  ends  of 
the  concave  margin  blend  with  the  corresponding  transition  folds,  ap- 
proaching the  vertical  meridian  of  the  cornea,  and  thereby  determining 
the  semilunar  shape  of  the  free  margin.  The  outer  part  of  the  fold  is 
imperceptibly  lost  behind  the  canthus.  The  outward  appearance  of 
this  fold  resembles  the  plica  semilunaris  of  the  inner  canthus,  except 
that  it  is  somewhat  thicker  and  yellowish  in  color.  It  is  not  adhesive 
to  the  sclera,  upon  which  it  can  be  easily  moved,  is  of  smooth  surface 
and  soft  consistency.    In  some  cases  hairs  are  noticeable,  while  in  others 
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they  are  entirely  absent,  or  are  revealed  only  by  anatomical  examina- 
tion. In  one  case  a  dermoid  situated  upon  the  fold  extruded  outside 
the  lid  fissure. 

4.  CONGENITAL  ANOMALIES  OF  THE  CORNEA 

Congenital  Opacities  and  Staphyloma  of  the  Cornea. — ^Aside  from 
diffuse  opacities  with  vascularization  of  the  cornea,  which  occm-  in 
microphthalmos  and  represent  a  pure  arrest  of  development,  opacities 
of  the  cornea  are  caused  by  injuries  received  at  birth.  The  pressure  of 
the  forceps  may  tear  Descemet's  membrane,  with  resulting  striated 
opacities  in  the  lower  strata  of  the  corneal  substance;  or  there  may  be 
opacities  caused  by  infection  at  birth.  Some  of  the  varieties  on  record 
are  an  annular  concentric  yellow  opacity  running  to  the  limbus  as  the 
result  of  fetal  endogenous  uveokeratitis  of  sirphilitic  origin;  a  unilateral 
cloudy,  bluish-white  corneal  opacity  in  a  hydrocephalic  infant,  carried 
to  full  time;  and  a  diffuse,  bluish-white  opacity  of  the  lower  strata  of 
the  cornea,  traversed  by  numerous  superficial  vessels,  in  an  infant  which 
soon  afterward  was  attacked  by  a  skin  affection  having  a  suspicious 
resemblance  to  pemphigus. 

Tongue-shaped  marginal  opacities  have  also  been  observed;  par- 
enchymatous opacities  at  various  places,  which  a  fluorescin  stain  showed 
to  be  an  endothelial  affection;  congenital  ectatic  leucoma;  adherent  and 
non-adherent  total  staphyloma  of  the  cornea.  Bilateral  opacity  and 
staphyloma  are  strikingly  frequent. 

Seefelder's  investigations  have  shown  that  there  may  be  inflamma- 
tory corneal  processes  during  intra-uterine  life,  leading  to  disintegration 
of  the  tissue  and  corneal  opacity. 

Imperfect  development  of  the  central  portion  of  the  cornea  may 
produce  keratoconus  with  microcornea,  cataract,  or  lead  to  the  retention 
of  remnants  of  the  pupillary  membrane,  congenital  retinitis  pigmen- 
tosa, etc.  The  hereditary  form,  which  is  less  frequent,  has  also  been 
attributed  to  this  cause.  Irregular  corneal  astigmatism,  without  any 
visible  precedent  affection  of  the  cornea,  is  also  referred  to  some  earlier 
form  of  keratitis.  Chailloux  refers  to  simultaneous  occurrence  of  Base- 
dow's disease,  Wicherkiewicz  to  that  of  chlorosis. 

Peters  has  described  an  opacity  whose  origin  is  as  yet  unexplained. 
It  may  be  congenital  or  a  family  affection;  it  is  nearly  always  bilateral, 
grayish-white,  parenchymatous,  disc-like,  and  lies  in  the  middle  of  the 
cornea.  There  may  be  a  deeper  involvement  of  tissue  extending  even 
to  the  membrane  of  Descemet.  This  anomaly  is  accompanied  by  such 
other  changes  as  hypertrophy  of  the  globes,  partial  or  complete  absence 
of  Schlemm's  plexus,  persistence  of  the  fetal  ligamentum  pectinatura, 
typical  coloboma  of  the  iris,  and  embryotoxon — an  abnormal  extension 
of  the  episcleral  tissue  over  the  Umbus  in  the  shape  of  an  annular  opac- 
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ity  of  the  corneal  margin,  especially  pronounced  superiorly  and  in- 
ferioriy  (see  Plate  I,  Fig.  2).  This  opacity  may  protrude  like  a  kerato- 
conus,  the  entire  cornea  may  be  enlarged  and  the  intra-ocular  pressure 
raised.  It  either  clears  up  from  the  margin  and  completely  disappears, 
or  there  remains  a  slightly  turbid  or  enlarged  cornea,  with  or  without 
opacity.  In  a  few  cases  the  iris  or  the  pupillary  membrane  was  adherent 
to  the  margin  of  the  opacity  in  the  shape  of  a  ring.  There  are  several 
cases  on  record  of  permanent  increase  of  tension,  abnormal  depth  of  the 
anterior  chamber,  and  excavation  of  the  entrance  of  the  optic  nerve, 
presenting  the  picture  of  hydrophthalmos. 

Peters  observed  congenital  deformity  of  the  Descemet's  membrane 
in  one  eye  and  congenital  staphyloma  in  the  other. 

In  a  case  which  I  observed,  and  which  is  described  by  Fr.  Riickert, 
the  normal  border  between  the  cornea  and  sclera  was  occupied  by 
an  opacity  so  that  in  a  rather  large  portion  of  the  corneal  layers  there 
was  scar-like  tissue  so  closely  resembling  scleral  tissue  that  in  some 
parts  it  could  not  be  distinguished  histologically  from  it.  Moreover, 
a  large  part  of  the  changed  corneal  area  was  peripherally  adherent  to 
the  iris. 

Dermoids  and  Upodermoids,  often  covered  with  fine  downy  hairs, 
are  white,  yellowish-white,  or  yellow,  and  have  been  attributed  to  ad- 
hesions between  the  globe  and  the  amnion,  or  to  metaplasia  of  the  cornea. 
They  sometimes  occur  in  groups.  Usually  they  are  located  at  the  outer 
or  lower  outer  part  of  the  sclerocomeal  border  as  flat,  semiglobular,  or 
lentiform,  tumor-Uke  eminences  of  various  sizes  (Plate  I,  Fig.  2).  Epi- 
bulbar  and  circumbulbar  dermoids  are  very  rare.  They  are  sessile,  on 
the  middle  of  the  cornea,  or  occupy  the  entire  cornea  and  the  adjacent 
parts  of  the  sclera,  enveloping  the  globe.  When  a  microscopic  examina- 
tion had  been  made  it  showed  a  high  degree  of  microphthalmos.  A 
thinned  pseudocomea  was  also  found,  and,  adjacent  to  it,  the  iris,  ciliary 
body,  and  the  lens.  Schlemm's  canal  has  also  appeared  to  be  obliterated 
with  posterior  synechiae  and  contraction  of  the  lens  or  cataract.  In 
other  cases  the  lens  was  absent,  or  in  front  of  the  anterior  aperture  of 
the  bulb,  within  the  dermoid.  Dermoids  are  sometimes  accompanied 
by  other  anomalies  of  development,  such  as  Ud  coloboma,  to  which 
reference  has  already  been  made.  In  that  case  the  dermoid  was  located 
at  the  place  corresponding  to  the  lid  defect.  Sometimes  there  are 
concomitant  corectopia,  microphthalmos,  uveal  coloboma,  and  skin 
appendages. 

The  lattice-like  opacity  of  the  cornea,  which  has  been  observed  as 
early  as  the  fifth  year,  is  often  hereditary.  It  consists  in  a  change  in 
the  corneal  surface  and  substance  proper,  in  the  shape  of  nimierous 
white  spots  and  dots,  which  cause  a  gradual  diminution  of  vision. 
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5;  CONGENITAL  ANOMALIES  OF  THE  UVEAL  TRACT 

Typical  coloboma  of  the  iris  is  caused  by  delay  in  the  closing  of  the 
fetal  lid  fissure  of  the  margin  of  the  optic  cup.  It  is  situated  downward, 
or  downward  and  inward.  It  usually  occurs  with  other  colobomas,  as, 
for  instance,  coloboma  of  the  chorioid,  of  the  ciliary  body,  of  the  zone 
of  Zinn,  of  the  lens,  vitreous,  retina,  optic  nerve,  or  of  the  internal  part 
of  the  sclera.  Microphthalmos,  remnants  of  the  pupillary  membrane,  or 
other  anomalies  of  development,  such,  for  example,  as  dermoid  and  Upo- 
dermoid  of  the  conjunctiva,  verrucae  of  the  Ud,  coloboma  of  the  Ud, 
anomahes  of  the  mouth,  ear,  and  coccyx,  have  been  observed  as  con- 
comitants of  coloboma  of  the  iris.  The  shape  of  this  is  usually  Uke  a 
pear,  or  egg,  or  Gothic  arch,  gradually  tapering  from  the  pupillary  to  the 
corneoscleral  margin  (Plate  I,  Fig.  3).  In  some  cases  it  extends  to  the 
ciliary  margin;  in  others  nothing  but  a  peripheral  fringe  of  tissue  is  left. 
A  coloboma  in  shape  like  a  keyhole  also  occurs,  though  rarely.  Or  it 
may  be  limited  to  a  mere  notch  in  the  pupillary  margin,  the  anterior 
layers  being  either  missing  or  imperfectly  developed,  or  the  growth  may 
be  bridged  over  by  a  trabecular  tissue  at  the  small  circle  of  the  iris 
(bridge  coloboma). 

The  following  points  should  be  noted  in  the  differential  diagnosis: 
In  typical  coloboma  of  the  iris  the  remaining  part  of  the  iris  is  correctly 
developed,  while,  on  the  other  hand,  in  irideremia  or  aniridia  there  is 
total  absence  of  the  iris.  The  latter  is  caused  by  an  arrest  of  develop- 
ment ( *  *  diminished  differentiation ' ' )  • 

Furthermore,  atypical  coloboma  occurs  at  other  points  on  the  circle 
of  the  iris,  and  consists  of  a  mere  displacement  of  the  pupil  (corectopia), 
and,  in  spite  of  the  narrowness  of  the  iris,  its  sphincter  is  still  present. 
In  tjrpical  coloboma  the  sphincter  is  absent,  even  though  a  short  stump  of 
iris  tissue  has  been  demonstrated  anatomically.  The  pupillary  sphinc- 
ter is  continued  into  the  margins  of  a  true  congenital  coloboma  of  the 
iris,  while  in  an  acquired  coloboma  of  the  iris — traumatic  or  operative — 
it  terminates  abruptly  at  the  two  places  where  the  crura  of  the  coloboma 
and  the  pupillary  margin  meet.  In  typical  coloboma  the  entire  pupil  is 
often  displaced  downward,  and  the  small  iris  circle  tapers  toward  the 
lower  part  of  the  coloboma  imtil  it  completely  disappears.  The  furrows 
in  the  iris  due  to  contraction  occur  only  in  its  upper  segment.  The 
cornea  likewise  often  tapers  downward,  assuming  the  shape  of  a  pear, 
and  if  the  coloboma  continues  into  the  ciliary  body,  the  sclera  is  flat- 
tened downward  by  the  corneal  margin.  There  is  no  scleral  or  corneal 
scar  in  congenital  coloboma  of  the  iris,  while  it  is  never  absent  in  the 
acquired  form. 

Coloboma  of  the  ciliary  body  has  failed  thus  far  to  furnish  any 
definite,  clinically  demonstrable  signs,  because  even  the  invisibility  of 
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ciliary  processes  in  the  area  of  the  coloboma  of  the  iris  is  no  proof  of  its 
non-existence.  But  perhaps  ophthahnodiaphanoscopy  (see  p.  20)  is 
destined  to  throw  some  light  on  this  subject. 

Coloboma  of  the  pigment  epitheUumand  of  the  chorioid  (Fig. 4)  is  char- 
acterized by  a  roimd,  longitudinally  oval,  or  irregular  space  which,  as  seen 
with  the  ophthalmoscope,  extends  downward  from  the  optic  nerve,  with 
vessels  running  over  the  glistening,  white  internal  surface  of  the  sclera. 
The  vessels  come  partly  from  the  neighboring  sclera  and  retina,  less  often 
from  the  chorioid  itself,  and  partly  from  the  posterior  ciliary  vessels. 

The  margin  of  the  coloboma  often  contains  black  pigment,  but  the 
rest  is  only  sligjitly  pigmented,  if  at  all.  There  is  great  variety  in  the 
shape,  extent,  and  line  of  demarcation  of  the  coloboma.  The  retina  is 
often  present  to  a  greater  or  less  extent — though  not  in  normal  condi- 
tions. The  sclera,  too,  is  sometimes  normal,  sometimes  thin  and  bulging, 
and  subdivided  into  scleral  crests. 

The  coloboma  may  begin  immediately  at  the  upper  margin  of  the 
optic  disc,  or  its  area  may  be  restricted  to  a  circumscribed  part  of  the 
optic  nerve  (Fig.  5).  The  so-called  downward  conus  (Plate  XIII,  Fig.  1) 
may  be  so  explained  by  the  existence  of  a  distinct  bulging  of  the  globe. 

Central  visual  acuity  may  be  normal  in  small  colobomas,  but  in 
larger  ones  it  is  impaired  somewhat  by  the  resulting  myopia.  This 
holds  good  also  for  the  field  of  vision,  which  is  affected  by  the  condition 
of  the  retina  in  the  area  of  the  coloboma. 

In  making  a  prognosis  it  is  important  to  observe  that  a  dragging  of  the 
retina  at  the  margin  of  the  coloboma  may  later  cause  detachment,  gradu- 
ally becoming  complete  and  leading  to  compUcated,  inoperable  cataract. 

While  the  origin  of  typical  coloboma  has  been  established  as  being 
due  to  failure  of  the  fetal  optic  fissure  to  close,  the  cause  of  the  much 
rarer  atypical  coloboma,  which  occurs  in  various  other  areas  of  the  iris, 
chorioid,  ciliary  body,  and  lens,  has  not  yet  been  fully  cleared  up.  This  is 
true  also  of  coloboma  of  the  globe,  which  is  accompanied  by  facial  clefts  and 
anomalies  of  the  nose  and  lids.  It  is  possible  that  the  atypical  coloboma 
of  the  fundus  is  in  part  attributable  to  heterogeneous  pathological  changes 
of  the  chorioid,  such  as  interpartum  hemorrhages,  etc.  This  applies 
particularly  to  the  so-called  macular  coloboma  (Plate  XIX)  which 
occurs  bilaterally  more  often  than  unilaterally,  and  appears  ophthalmo- 
scopically  as  a  defect  of  the  pigment  epitheUmn  and  chorioid.  It  is 
sometimes  ectatic,  sometimes  in  the  level  of  the  fundus,  and  is  sharply 
defined,  circular  or  oval,  white  or  variously  pigmented.  Under  certain 
conditions  it  may  not  even  cause  any  noteworthy  impairment  of  vision. 

Microphthalmos  is  to  be  attributed,  like  typical  coloboma,  to  ab- 
normal persistence  of  the  mesoderm  in  the  fetal  optic  fissure,  and  to 
imperfect  development  of  the  vitreous,  which  in  turn  is  dependent  on 
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abnormal  development  of  mesoderm  connective  tissue  in  the  deeper 
portions  of  the  eye,  and  to  adhesions  of  this  tissue  to  the  retina  and  lens. 
Microphthalmos  often  occurs  with  orbital  cysts,  coloboma,  and  other 
malformations,  such  as  hydrophthalmos,  congenital  cataract,  persistent 
hyaloid  artery,  cysts  of  the  lower  Ud,  epibulbar  dermoids,  facial  clefts, 
polysyndactylism,  and  albinism. 

The  folds  resulting  from  a  duplicature  of  the  retina,  and  the  adhesion 
of  these  folds  among  themselves  as  well  as  to  the  mesoderm  and  the  lens, 
together  with  cell  proliferations  such  as  exist  in  glioma,  were  sufficient 
in  Helfreich's  case  to  lead  to  erroneous  diagnosis  of  glioma.  The  fol- 
lowing important  congenital  changes  have  been  found  in  microphthalmos 
without  coloboma:  persistent  pupillary  membrane,  irideremia,  atrophic 
spots  in  the  retina  and  chorioid,  abnormal  persistence  of  the  hyaloid 
artery,  opacities  in  the  vitreous  with  detachment  or  rupture  of  the  retina. 

The  so-called  pure  microphthalmos  is  simply  an  unusual  smallness 
of  the  globe,  without  other  ocular  changes.  There  is  often  considerable 
hypermetropia,  up  to  20  D  and  more.  The  deep  position  of  the  globe, 
usually  with  normal  development  of  the  orbit,  is  noteworthy.  At  the 
same  time,  the  central  acuity  of  vision  is  usually  reduced,  even  after 
correction.  On  the  other  hand,  Martin  found  normal  or  nearly  normal 
visual  acuity  in  thirteen  members  of  a  microphthalmic  family,  distrib- 
uted through  three  generations. 

It  is  noteworthy  that,  owing  to  the  imperfection  of  these  eyes, 
enucleation  has  repeatedly  become  necessary  on  account  of  glaucoma, 
and  that  they  are  often  attacked  by  retinitis  punctata  albescens,  pig- 
ment degeneration  of  the  retina,  and  insidious  chronic  iridocyclitis. 

Congenital  total  or  partial  absence  of  the  iris  (aniridia  or  irideremia) 
is  attributable  to  arrested  development  of  the  entire  rudimentary  iris 
structure.  It  has  been  found  to  be  hereditary  more  frequently  than  any 
other  deformity  of  the  eye.  With  absence  of  the  iris  are  often  associated 
an  abnormally  small  lens,  anterior  or  posterior  polar  cataract,  imperfect 
development  of  the  zonula,  and  congenital  or  acquired  luxation  of  the 
lens.  Nystagmus  and  lowered  vision  are  present  because  of  the  imperfect 
development  of  the  macular  region  or  total  absence  of  the  fovea  centralis. 
Total  aniridia  in  one  eye,  and  large  atypical  coloboma  in  the  other, 
have  also  been  clinically  described.  It  is  possible  that  a  large,  widely 
gaping  coloboma  of  the  iris  may  closely  resemble  a  so-called  partial 
irideremia.  On  post-mortem  examination  Seefelder  found  a  congenital 
absence  of  the  fovea  centralis  in  an  eye  with  congenital  aniridia. 

Upon  examination  no  iris  muscle-fibres  could  be  demonstrated  with 
any  degree  of  certainty.  Total  absence  of  the  iris  is  rare.  In  most  cases 
more  or  less  extensive  renmants  of  the  iris  can  be  demonstrated  cUnicallv. 
Aniridia  strongly  predisposes  to  glaucoma.    Twenty-six  cases  of  secondary 
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glaucoma  or  hydrophthalmos  have  been  found  in  eighty-two  such  cases. 
That  is  explained  by  the  fact  that  the  drainage  angle  is  partly  or  com- 
pletely occluded  by  so-called  fetal  trabeculae.  This  condition  seriously 
distm'bs  the  normal  relation  of  the  venous  sinus  and  the  anterior  chamber. 

Other  rare  anomaUes  of  the  iris  in  symmetrical  places  which  un- 
questionably correspond  to  the  palpebral  fissures  are  complete  oblitera- 
tion of  the  pupillary  portion,  due  to  reduction,  splitting  off  and  interlacing 
of  trabeculae  radiating  to  the  pupillary  margin  (W.  Lohmann) ;  complete 
absence  of  trabeculae  in  the  pupillary  and  ciliary  portions  of  the  iris  or 
induration  at  the  site  of  the  fetal  fissure  along  with  circumscribed  pig- 
ment proliferation  (Ph.  Arnold).  Other  rare  anomalies  are  circum- 
scribed absence  of  or  imperfect  pigmentation  in  any  portion  of  the  iris 
pigment  layer  which  corresponds  in  direction,  form,  etc.,  of  the  pupillary 
margin  to  a  typical  iris  coloboma  with  multiple  indentations  (Gilbert); 
also  more  or  less  extensi\'e  defects  in  the  stroma  of  the  iris  have  been 
observed,  the  presence  of  which  in  the  stroma  led  to  dehiscences  in  the 
pigment  epithelium.  According  to  Thye  and  Engebrecht,  these  cases 
have  also  been  obsers-ed  as  hereditary.  In  many  cases  the  anterior 
chamber  is  filled  with  a  net  of  fine  gray  threads,  connecting  the  iris 
\^dth  the  posterior  corneal  surface.  Congenital  cat^s  eye  (Fehr)  and  a 
wall-like  elevation  of  a  small  circle  of  the  iris  which  persisted  when  the 
pupil  was  artificially  dilated  (Fleischer)  have  also  been  described.  Con- 
genital anterior  and  posterior  synechiae,  dependent  upon  development, 
have  been  described  by  Peters  and  Nieden. 

Scleral  translumination  of  the  eyes  may  be  of  considerable  value 
in  the  establishment  of  congenital  anomalies  of  the  iris,  and  for  the 
elucidation  of  many  details  in  intra-ocular  coloboma. 

Thus,  Langenhan,  using  HertzelFs  ophthalmodiaphanoscope,  re- 
peatedly found  in  normal  eyes,  especially  those  of  children,  fissure-like 
defects  in  the  section  of  the  iris  corresponding  to  the  fetal  fissure  of 
that  membrane.  This  rather  rudimentary  form  of  coloboma  was  re- 
stricted to  the  pigment  layer  of  the  iris.  Such  defects  were  sometimes 
confined  to  the  peripheral  portions  of  the  iris  in  the  \acinity  of  the  lower 
median  line,  and  sometimes  they  invaded  the  entire  width  of  the  iris, 
usually  tapering  from  the  periphery"  toward  the  pupillary  margin.  There 
were  various  transitional  forms  between  these  two,  sometimes  mere 
suggestions  of  defects.  Langenhan  thinks  that  there  is  a  parallel  be- 
tween the  absence  of  pigment  just  described,  and  the  congenital  dowTi- 
ward  partial  leucosis  retinae  (Pause,  Manz)  which  Manz  regarded  as  a 
minimmn  degree  of  fissure  fonnation. 

The  clinical  and  anatomical  picture  of  serous  cysts  of  the  iris  does 
not  seem  to  differ  from  that  of  traumatic  cysts.  Their  origin  requires 
further  elucidation,  since  up  to  the  present  the  only  cysts  which  have 
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been  examined  histologically  are  those  which  have  been  already  removed 
by  operation,  no  attention  ha\nng  been  paid  to  their  snrromidings. 

The  cause  of  polycoria  is  not  yet  clear.  We  only  know  that  even 
in  a  normal,  or  especially  in  an  excentrically  placed,  pupil  there  are 
frequently  imperfections  here  and  there  in  the  iris,  which  are  radially 
or  irregularly  arranged. 

Ectopia  Papillae  (Corectopia). — Slight  de\'iations  in  the  position  of 
the  pupils  are  very  frequent  (Plate  IX,  Fig.  5).  The  exaggerated  ex- 
centric  position  of  the  pupil,  which  is  attributed  to  various  mechanical 
impediments  in  the  development  of  the  rudimentarj-  iris,  is  often  asso- 
ciated with  luxation  of  the  lens.  WTien  the  two  conditions  coexist  the 
displacement  of  the  lens  is  usually  the  reverse  of  that  of  the  pupil.  Per- 
sisting pupillary  membrane,  epibulbar  dermoid,  coloboma  of  the  lid, 
microphthalmos,  albinism,  and  buphthahnos  are  also  mentioned  as  com- 
plications, as  well  as  discoloration  and  irregular  pigmentation  of  the 
iris  and  convergence  of  the  radial  fibres  toward  the  narrow  parts  of  the 
iris.  In  order  to  distinguish  between  coloboma  of  the  iris  and  corec- 
topia, it  is  important  to  determine  whether  any  portion  of  the  iris  is 
movable,  and  if  so  which.  The  muscular  structure  in  corectopia  is  still 
present  in  the  narrowest  part  of  the  iris,  whereas  there  are  no  iris  fibres 
whatever  at  the  apex  of  the  coloboma. 

Congenital  eversion  of  the  pigment  layer  of  the  iris  (congenital 
ectropium  ux-ulae)  means  that  the  pigmented  layer  of  the  iris  was  re- 
flected over  its  anterior  surface.  It  usually  appears  in  the  shape  of 
bilateral  excrescences,  commonly  situated  at  the  superior  pupillary 
margin.  They  look  like  the  so-called  (physiological)  uvse  of  the  horse, 
sheep,  goat,  or  pig.  A  rare  form  is  the  ruffle  {^^hnhkraiise,^^  Hirschberg), 
this  being  a  neatly  folded  fringe  protruding  from  the  pupillary  plane  of 
the  pupillary  margin  (usually  the  upper  part) .  Just  as  rare  is  the  apron 
('^schurze,^^  Hirschberg)  which,  running  around  the  pupillary  margin, 
is  reflected  onto  the  anterior  surface  of  the  iris.  Upon  superficial  in- 
spection this  may  simulate  a  coloboma  of  the  iris.  A.  Briickner  found 
the  mesodermal  tissue  of  the  iris  adjacent  to  the  ectropion  much  denser 
and  pigmented,  after  the  manner  of  a  circumscribed  nae\'us. 

There  are  also  mixed  forms,  between  ectropion  and  proliferations 
of  the  pupillary  margin. 

Gallenga  attributed  the  origin  of  these  anomalies  to  prolonged 
existence  of  the  annular  sinus,  and  to  a  modification  of  the  usual  rela- 
tions between  the  pupillary  membrane  and  the  extreme  pupillarj^  portion 
of  the  pars  iridica  retinae.  Their  origin  may  also  have  some  connection 
with  traces  of  the  pupillary  membrane. 

Seefelder  found  an  ectropion  of  the  pupillary  margin — retroversion 
— and  E.  Enslin  saw  an  entropion  of  the  iris  in  a  young  baby. 
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6.  CONGENITAL  CHANGES  OF  THE  SCLERA 

Thinning  of  the  sclera  in  the  new-bom  persists  only  in  compara- 
tively few  cases.  Peters  observed  in  several  members  of  one  family  a 
blue  discoloration  of  the  globe  which  had  been  inherited  for  four  genera- 
tions, and  was  caused  by  the  pigment  shining  through  an  abnormally 
thin  sclera.  Buchanan  observed  this  associated  with  a  keratoconus. 
Circumscribed  thinning  of  the  sclera  at  the  limbus  or  in  the  region  of 
the  palpebral  fissure  occurs  alone  or  in  conjunction  with  congenital 
corneal  opacities  (Percival,  Hay,  Seef elder). 

Congenital  scleral  cysts  at  the  corneoscleral  border  rarely  occxu*. 
They  have  been  attributed  by  Villard  to  an  invagination  of  the 
conjunctival  or  corneal  epitheUum  at  a  very  early  stage  of  eye 
development. 

Congenital  or  inherited  abnormal  thinning  of  the  sclera  at  the 
posterior  section  of  the  globe  may  predispose  to  myopia. 

Treatment. — It  is  not  advisable  to  attempt  the  removal  of  an 
entire  growth  on  the  sclera,  since  its  posterior  wall  is  formed  by  the 
innermost  layers  of  the  abnormally  thin  sclera.  The  conjunctiva  hav- 
ing been  dissected  free,  it  will  be  sufficient  to  cut  oflf  the  anterior  cystic 
wall  and  unite  the  conjunctiva  over  the  inner  wall. 

Peripapillary  distention  of  the  sclera  in  the  region  of  the  entrance 
of  the  optic  nerve  is  etiologically  quite  obscure.  In  these  cases  the 
vicinity  of  the  optic  nerve  is  deeply  excavated  posteriorly  over  rather  a 
large  area.  The  margins  of  the  excavation  are  sharp,  and  so  steep  that 
the  vessels  arising  from  the  normal  position  of  the  optic  disc  partly 
disappear  at  the  margin.  The  optic  nerve  enters  either  in  the  middle  or 
toward  the  periphery  of  the  ectasia,  and  in  the  latter  case  is  only  partially 
visible.  The  base  of  the  ectasia  is  usually  somewhat  lighter  than  the 
fundus  generally,  but  still  has  a  reddish  color,  showing  that  the  pigment 
epithelium  and  chorioid  are  present.  Around  the  excavation,  on  the 
level  of  the  rest  of  the  fundus,  there  is  a  ring  of  atrophied  chorioid  with 
pigment  proliferation,  as  it  exists  at  the  border  of  chorioid  coloboma. 
There  are  no  marked  irregularities  of  the  base  of  the  excavation.  The 
difference  of  refraction  between  the  latter  and  the  rest  of  the  fundus  is 
quite  marked  in  all  cases,  varying  between  12  and  16  D.  The  visual 
acuity  of  these  eyes  is  in  all  cases  somewhat  less  than  normal,  but  still 
serviceable,  often  6/8  to  6/36. 

In  Zade's  case  the  optic  nerve,  which  entered  in  a  deep  excavation, 
presented  considerable  changes ;  the  margins  were  blurred  and  the  anom- 
alies of  the  vascular  arrangement,  etc.,  were  present.  It  was  remarkable 
that  the  vessels,  in  spite  of  the  depth  of  the  excavation  whence  they 
arose,  did  not  show  distinct  kinking,  but  seemed  to  lie  superficially. 
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7.  CONGENITAL  ANOBIALIES  OF  THE  LENS 

Lenticonus  posterior  is  a  conical  bulging  of  the  posterior  lenticular 
surface.  As  a  rule  the  centre  of  the  posterior  surface  is  affected,  although 
sometimes  the  cone  is  eccentrically  placed.  It  is  frequently  associated 
with  disturbances  of  involution  of  the  hyaloid  artery.  The  capsule 
may  be  thin,  but  otherwise  intact.  Rupture  of  the  posterior  capsule, 
however,  has  often  been  foimd  with  extravasation  of  lenticular  substance 
into  the  vitreous.  Displacement  of  the  lenticular  nucleus  backward 
often  occurs.  Posterior  polar  cataract  is  present  in  many  cases.  Ectasia 
of  the  anterior  surface  of  the  lens  (lenticonus  anterior)  is  rare,  and  lenti- 
globus  anterior  rarer  still. 

Ectopia,  or  displacement  of  the  lens,  which  is  usually  synmaetric, 
is  often  hereditary  (Plate  IX,  Figs.  5  and  6).  It  may  occur  alone  or  in 
conjimction  with  coloboma  of  the  iris,  etc.,  corectopia,  aniridia,  and 
microphthalmos,  and  is  due  to  a  defect  or  irregular  development  of  the 
suspensory  ligament  of  the  lens.  It  is  usually  bilateral.  The  lens  is 
usually  displaced  upward  and  sometimes  abnormally  small  (micro- 
phakia) ;  it  is  more  often  clear  than  opaque. 

Treatment — Concave  glasses  sometimes  improve  the  impaired  vis- 
ual acuity  in  lenticonus.  In  ectopia,  concave  glasses  will  compensate 
for  the  myopia  caused  by  the  increased  curv^ature  of  the  lens,  while 
strong  convex  glasses  are  indicated  for  the  aphakia.  If  correcting  glasses, 
however,  fail  to  give  servdceable  improvement  of  the  \'ision,  or  if  dis- 
tiu'bing  monocular  double  vision  persists,  operation  should  be  resorted 
to.  This  is  particularly  indicated  if  gradual  loosening  of  the  zonula 
causes  displacement  of  the  lens,  thus  predisposing  the  eye  to  secondary 
glaucoma.  This  is  especially  important  if  the  patient's  work  necessi- 
tates much  eye  strain.  Fimctional  tests  with  normal  and  dilated  pupils 
will  show  whether  iridectomy,  sphincterotomy,  or  sphincterectomy  is 
the  indicated  operation,  or  whether  the  lenticular  contents  had  better 
be  early  evacuated  by  discission.  In  order  to  prevent,  among  other 
mishaps,  a  prolapse  of  the  \dtreous  due  to  the  defect  of  the  zonula, 
general  and  local  anaesthesia  are  absolutely  necessary  to  ensure  good 
results,  such  as  I  have  repeatedly  obtained. 

Aside  from  opacity  at  the  posterior  pole  of  the  external  surface  of 
the  capsule  due  to  residues  of  the  vascular  capsule,  and  aside  from  the 
fibrous  pseudo-lens  resulting  from  the  tunica  vasculosa,  there  are  con- 
genital uni-  and  bilateral  changes  of  the  lens  to  be  considered,  which 
occur  most  frequently  as  inherited  affections.  These  changes  consist 
in  luxation  of  the  lens,  which  occurs  sooner  or  later,  and  in  the  various 
forms  of  cataract — nuclear,  fusiform,  anterior  or  posterior  polar,  lami- 
nated or  total  cataract — which  are  often  complicated  with  disturbances 
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of  the  eye  due  to  imperfect  development.  Such  complications  are 
microphthahnos,  coloboma  of  the  lens  or  iris,  aniridia,  persisting  tunica 
vasculosa,  persisting  pupillary  membrane,  and  medullated  nerve-fibres. 
General  complications  are :  distinct  signs  of  rhachitis,  telangiectasia  of 
the  facial  and  general  skin,  pachydermia,  nsevus  ichthyosiformis,  atro- 
phy of  the  eyebrows,  orbital  cyst,  micrognathia,  microcephaly,  plagio- 
cephaly.  In  some  cases  the  thyroid  seemed  to  be  absent.  It  is  not  yet 
definitely  estabUshed  whether  the  various  forms  of  cataract,  which  occur 
alone  or  associated  with  other  compUcations,  are  inherited  arrests  of 
development  and  deformities,  or  whether  they  are  the  results  of  patho- 
logical changes  possibly  due  to  intra-uterine  affections  of  the  eye.  So 
far  as  laminated  cataract  is  concerned,  there  is  a  probabihty  of  both 
intra-uterine  and  post-natal  origin.  Microphthalmos,  which  is  usually 
present,  the  demonstrable  injuries  to  the  posterior  lenticular  capsule 
through  mesoderm  cords,  rupture  of  the  capsule,  retarded  ligation  of 
the  germinal  vesicle,  hyperdevelopment  and  insuflScient  involution  of 
the  tunica  vasculosa,  and  the  presence  of  other  lenticular  opacities, 
point  to  intra-uterine  origin  of  laminated  cataract  and  the  related  forms 
with  punctiform  opacities.  These  opacities  may  be  scattered  through 
the  entire  lenticular  substance,  or  collected  about  the  equator  of  the 
lens  (cataracta  punctata).  These  abnormal  conditions  may  be  asso- 
ciated with  either  opacities  in  the  vicinity  of  the  anterior  pole  of  the  lens 
which  resemble,  when  fully  developed,  a  small  bird^s  feather  (star  cata- 
ract) or  with  elliptic  opacities  of  the  posterior  cortical  substance  (central 
and  fusiform  cataracts).  Thus,  v.  Szily  was  able  to  trace  certain  cataract 
forms  to  scattered  cell  groups  of  atypical  rudimentary  arrangement, 
while  in  a  congenital  total  cataract  Gilbert  demonstrated  an  extensive 
ruptm'e  of  the  posterior  capsule.  At  the  spot  where  this  rupture  occurred 
there  was  a  residue  of  the  tunica  vasculosa. 

Peters  and  Nettleship  state  that  inherited  laminated  cataract  may  de- 
velop either  in  fetal  life  or  in  the  first  months  after  bh-th.  Both  forms  have 
been  observed  in  one  family.  According  to  Nettleship,  this  form  of  cata- 
ract is  to  be  regarded  as  congenital  if  there  are  no  deformities  of  the  perma- 
nent upper  incisors.  According  to  v.  Hippel,  hereditary  inferiority  of  the 
epithelial  corpuscles,  or  tetany,  may  be  concerned  in  congenital  cataract. 

Congenital  cataract  associated  with  heterochromia  iridis  congenita 
is  no  doubt  due  to  fetal  uveitis. 

Laminated  cataract  in  the  coxu'se  of  time  may  become  intensified. 
But  it  is  sometimes  so  delicate  that  it  causes  no  disturbance  whatever, 
consisting  anatomically  of  a  regular  zone  of  numerous  droplets  of  greater 
refraction  than  the  body  of  the  lens.  These  probably  lie  between,  and 
not  in  the  fibres  (Plate  IX,  Figs.  3  and  4).  Such  droplets  are  also  found 
in  the  nucleus,  but  only  in  small  numbers. 
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In  central  cataract  the  entire  nucleus  is  infiltrated  with  large  quan- 
tities of  droplets,  or  there  is  pronounced  disintegration.  In  these  cases 
the  nucleus  often  lies  very  far  behind,  adjoining  the  posterior  capsule. 

In  fusiform  cataract  the  central  opacity  is  supplemented  by  tubular 
opacities,  extending  to  the  anterior  and  posterior  poles. 

All  these  forms  are  usually  stationarJ^  The  peripheral  lenticular 
layers  adjacent  to  the  opacity  are  either  normal  or  adherent,  but  there 
are  few  circumscribed  opacities.  Complete  involvement  of  the  lens  in 
advanced  life  occurs  only  in  rare  cases.  Congenital  total  cataract  (Plate 
IX,  Fig.  1)  often  has  close  anatomical  relations  to  laminated  cataract 
or  to  central  cataract.  Finally,  extensive  liquefaction  and  resorption 
produce  a  so-called  cataracta  membranacea,  and  prolific  lime  deposits 
are  often  seen  within  the  debris. 

There  are  also  large  capsular  cataracts  of  widely  varying  shapes 
which  have  originated  in  the  capsule  epithelium  and  also  contain  lime 
deposits. 

The  anterior  polar  cataract  is  a  circumscribed  capsular  cataract, 
usually  perfectly  round,  which  occurs  either  alone  or  in  conjunction 
with  any  of  the  other  forms  mentioned. 

Posterior  polar  cataract  consists  of  a  cell  proliferation  inside  the 
lenticular  capsule.  An  opacity  of  the  posterior  portion  of  the  anterior 
capsule  may  have  the  same  appearance.  Then  it  is  a  false  posterior  polar 
cataract,  often  with  the  remains  of  a  capsular  membrane  or  hyaloid  artery. 

Nettleship  and  Ogilvie  have  established  hereditarj^  cataract  in  eigh- 
teen members  of  a  family  of  two  hundred  and  eighty-eight  persons, 
comprising  seven  generations  (''The  Coppock  Cataract '0.  It  consisted 
of  a  central  opacity  behind  the  lenticular  nucleus,  but  in  front  of  the 
posterior  lenticular  capsule,  and  was  symmetrical  in  form.  Visual 
acuity  was  only  sHghtly  affected.  Usually  there  was  no  complaint 
except  photophobia,  indicated  by  the  fact  that  these  individuals  shade 
their  eyes  with  the  hands,  when  looking  closely  at  an  object  in  bright 
light.  The  cases  in  this  family  have  so  far  been  found  only  in  persons 
over  ten  years  of  age. 

As  to  treatment^  congenital  fetal  cataract  demands  early  operation, 
when  the  general  condition  is  favorable,  because  the  removal  of  contract- 
ing and  calcifying  cataracts  is  much  more  difficult.  Early  removal  is 
also  of  the  greatest  importance  in  order  to  prevent  amblyopia  from 
non-use,  for  obtaining  better  \asion,  for  causing  disappearance  of  the 
nystagmus  which  impairs  acute  Wsion,  and  for  promoting  mental  devel- 
opment. Hirschberg  states  that  these  children  often  remain  weak- 
minded,  even  if  operated  on  for  cataract  early  in  life.  I  have  frequently 
successfully  operated  upon  infants  in  their  first  year  of  life,  performing 
discission  of  the  capsule  and  evacuation  of  the  cataract. 
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Discission  of  the  capsule  is  not  a  suitable  operation  in  so-called 
congenital  hard  nuclear  cataract,  which  rather  requires  extraction.  If 
there  is  a  suspicion  of  complicated  cataract  following  fetal,  insidious 
iridochorioiditis — for  instance,  of  syphilitic  origin — the  operation  should 
be  preceded  by  general  treatment. 

The  regenerative  tendency  of  the  infantile  lens  is  so  great  that  even 
after  successful  removal  of  congenital  cataract,  including  discission  of 
the  posterior  capsule,  the  operation  may  have  to  be  repeated  several 
times  in  later  years.  Should  this  involve  the  danger  of  considerable 
pulling  of  the  ciUary  body,  or  of  touching  the  ciliary  processes  which 
protrude  into  the  pupillary  space,  it  may  become  necessary  to  tear  the 
capsule  with  two  needles  (which  is  not  always  an  easy  matter),  or  to 
extract  it.  This  protruding  of  the  ciliary  processes  is  often  due  to  equa- 
torial contraction  and  increased  density  of  the  capsule,  with  the  possi- 
biUty  of  a  grave  intra-ocular  hemorrhage. 

In  one  of  my  cases  considerable  elongation  of  the  processes  of  the 
entire  ciliary  body  had  taken  place.  After  the  clinical  examination  had 
established  a  secondary  and  not  excessively  thick  cataract,  under  com- 
plete local  anaesthesia,  I  opened  the  chamber  from  below  and  outward 
with  a  moderately  broad  lancet,  introduced  Elsberg's  discission  scissors, 
and  smoothly  divided  the  cataract  with  one  short  clip.  This  was  with- 
out any  untoward  accident.  The  result  was  a  perfectly  black,  uniformly 
round  pupil  which  reacted  well  to  light,  etc.  (Miinch.  med.  Wochenschr., 
1901,  page  49).  In  a  similar  case,  R.  Schweigger,  employing  general 
ansesthesia,  sharply  dissected  the  ciliary  processes  free  from  the  cataract, 
in  which  he  made  several  incisions  with  Schweigger's  scissors.  The 
pupil  thereupon  became  black  and  was  of  normal  size.  The  remnants 
of  the  ciliary  processes  withdrew,  although  not  completely. 

Partial  Stationary  Cataracts. — If  the  visual  acuity  is  not  sufficient 
for  reading  and  writing,  if  accommodation  is  very  slight,  if  myopia  has 
already  set  in  and  spectacles  or  dilatation  of  the  pupils  by  daily  instil- 
lation of  a  1/10  per  cent,  solution  of  atropin  do  not  give  sufficient  relief, 
or  their  continued  application  is  inadvisable,  the  choice  of  operation 
rests  between  providing  a  small  optical  pupil,  evacuation  of  the  lenticular 
contents  by  discission,  or  so-called  lineal  extraction  with  the  lancet 
knife.  In  making  an  artificial  pupil  it  is  best  to  preserve  the  periphery  of 
the  iris  by  doing  a  sphincterectomy.  In  iridectomy,  refraction  and  ac- 
commodation remain  intact,  and  the  iridectomized  eye  is  always  superior 
to  the  aphakic  one.  It  is,  therefore,  particularly  suitable  in  cases  where 
the  marginal  parts  of  the  lens  are  clear,  and  the  test  for  visual  acuity 
after  dilatation  of  the  pupil  with  a  1  per  cent,  homatropin  solution  shows 
adequate  improvement.  Should  this  test  prove  unfavorable,  extraction 
is  indicated  in  the  presence  of  considerable  opacity  of  the  lens  periphery. 


CONGENITAL  ANOMALIES  AND  DEFORMITIES  27 

Amblyopia  ex  anopsia  is  not  to  be  apprehended  so  much  in  these 
cases  as  in  total  congenital  cataract.  There  is  no  need,  therefore,  of 
performing  evacuation  as  early  as  the  first  years  of  life,  especially  in 
luiilateral,  congenital  partial  and  stationary  cataracts,  such  as  the  lami- 
nated forms,  etc.  Should  the  opacity  involve  the  poles  and  axis  of  the 
lens,  which  often  causes  considerable  reduction  of  central  \dsual  acuity, 
I  perform  an  upward  'temporary  iridectomy,'^  provided  the  growth  of 
the  cataract  is  very  slow.  In  such  cases  an  iridectomy  somewhat 
broader  than  the  ordinary  optical  iridectomy  may  effect  considerable 
unprovement. 

As  the  lens  at  birth  is  non-nucleated  and  is  of  a  uniformly  soft, 
limpid  consistency,  gradually  becoming  more  yellow  and  dense,  the 
growth  of  the  infantile  globe  may  be  retarded  by  operative  treatment 
(Wessely). 

Coloboma  of  the  lens  also  occurs  in  conjunction  with  ectopia,  and 
may  be  solely  due  to  incomplete  development  and  tension  of  the 
zonula.  The  lenticular  margin  is  flattened  in  but  one  place,  usually  at 
the  bottom,  or  it  may  be  more  or  less  notched.  In  Fleischer's  case  two 
small  brown  cords  ran  from  the  ciUary  body  to  the  lens.  Coloboma  of 
the  zonula  can  be  recognized  by  the  ophthalmoscope  because  of  the 
absence  of  fibres,  if  there  is  a  gap  in  the  iris. 

8.  PERSISTING  REMAINS  OF  THE  TUNICA  VASCULOSA  LENTIS 

The  clinical  picture  of  this  anomaly,  which  occurs  more  frequently 
in  one  than  in  both  eyes,  is  often  associated  with  other  deformities  of 
the  eye,  such  as  microphthalmos,  irideremia,  coloboma  of  the  iris,  ectopia 
of  the  lens,  etc. 

Persisting  remains  of  the  membrana  capsularis  are  rare.  The  most 
important  is  the  anterior  part  of  a  persisting  hyaloid  artery,  which 
varies  according  to  size,  shape,  and  appearance,  and  is  deposited  upon 
the  posterior  surface  of  the  posterior  lenticular  capsule  (Plate  IX,  Fig.  2). 
It  may  also  be  associated  with  posterior  polar  cataract  and  opacity  of 
the  posterior  corticalis.  Small  as  well  as  extensive  obliterated  remnants 
of  the  posterior  section  of  the  tunica  vasculosa  have  also  been  observed 
with  the  hyaloid  artery,  their  ramifications  generally  agreeing  with 
those  of  distribution  of  the  fetal  blood-vessels  in  this  area.  The  irregular 
development  of  gliotic  and  mesodermal  tissue  of  the  persisting  mem- 
brana capsularis  formed  such  a  firm  membranous  deposit  in  several 
cases  as  to  simulate  gUoma  and  pseudoglioma.  Light  brown  dots  are 
also  found  resembling  those  seen  on  the  anterior  capsule  as  rudiments 
of  the  anterior  section  of  the  tunica  vasculosa.  In  like  manner,  remains 
of  the  pupillary  membrane  may  also  be  present  simultaneously  with 
those  of  the  posterior  capsular  membrane. 
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Cases  in  which  a  persisting  hyaloid  artery  and  its  ramifications  do 
not  extend  to  the  posterior  capsule  may  perhaps  be  explained  in  part 
as  a  detachment  of  the  capsular  membrane  from  that  posterior  capsule. 
As  to  the  differential  diagnosis,  the  remarks  made  in  regard  to  the 
hyaloid  artery  hold  good  here.  The  simultaneous  presence  of  \'itreous 
opacities  does  not  necessarily  exclude  a  fetal  remnant.  On  the  other 
hand,  Briickner  observed  pigment  dots  at  the  posterior  lenticular  sur- 
face in  chronic  iridoeycUtis. 

Treatment. — It  is  an  open  question  to  what  extent  a  serious  func-  ' 
tional  dLsturbance,  such  as  may  be  caused  by  polar  cataract  of  the 
posterior  corticalis  or  vitreous  opacities,  can  be  benefited  by  treatment, 
if  at  all.  Optical  iridectomy,  or  removal  of  the  lens  by  discission  and 
evacuation,  might,  for  example,  be  considered  in  opacities  of  the  lens, 
if  the  other  eye  is  irremediably  blind,  if  a  diagnostic  dilatation  of  the 
pupil  holds  out  the  hope  of  a  notable  improvement  of  the  xisual  acuity, 
and  if  the  ophthalmoscopic  examination  reveals 
^"^  *■  no  other  complications. 

Remnants  of  part  of  the  tunica  vasculosa, 
which  extends  from  the  lenticular  equator  to  the 
retroverted  margin  of  the  secondary  optic  vessel 
(membrana  capsulo-pupillaris),  as  well  as  rem- 
nants of  the  capillary  net  of  the  equatorial  region 
of  the  lens,  comiecting  capsular  and  eapsulo-pupil- 
lary  muscles,  are  still  rarer  conditions.  They 
have  been  described  as  white,  sharply  defined 
opacities  extending  from  the  margin  to  the  poste- 
rior surface  of  the  lens — also  as  fine  threads,  and 
as  rust-brown  pigmented  lines  of  varying  shape  and  extent. 

In  coloboma  of  the  iris,  or  iridodialysis,  they  are  visible  only  with 
maximum  mydriasis. 

Remains  of  the  anterior  section  of  the  tunica  vasculosa  and  of  the 
pupillary  membrane  (Fig.  t>)  are  seen  very  often.  Sometimes  a  few 
brown  dots  and  threads  on  the  anterior  capsule  are  the  only  indication, 
If  they  are  at  all  numerous,  their  arrangement  may  show  the  distribu- 
tion of  vessels  of  the  anterior  fetal  tunica  ^'asculosa.  Other  threads  may 
span  the  pupil  in  a  straight  or  oblique  direction  and  attach  themselves 
to  the  opposite  part  of  the  iris.  Or  a  fine  thread  may  run  from  the 
surface  of  the  iris  to  a  small,  white,  roundish  capsular  opacity  in  the 
middle  of  the  pupil. 

The  following,  howe^'er,  is  the  more  common  condition:  the  threads, 
which  may  have  the  same  or  a  lighter  color  than  the  stroma  of  the  iris, 
interlace  with  each  other.  They  arise  in  varying  numbers  and  strength 
from  the  region  of  the  small  iris  circle,  and  sometimes  extend  peripher- 
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ally  to  the  ciliary  part,  and  even  to  the  root  of  the  iris.  In  rare  cases 
they  arise  from  the  pupillary  margin.  Instead  of  interlacing,  they  may 
also  terminate  singly  in  the  pupillary  region,  or  cover  the  latter.  Less 
frequently  they  form  a  membranous,  white  or  pigmented,  irregular 
plate  which  is  either  centrally  located  and  is  adherent  to  the  anterior 
capsule,  or  floats  free  before  the  lens.  On  the  other  hand,  the  entire 
pupillary  membrane  may  be  preserved,  and  be  so  dense  that  it  gives 
the  impression  of  an  old  exudative  membrane. 

The  following  case,  observed  by  me  and  published  by  Ph.  Arnold, 
is  rare  and  at>T)ical : 

The  downward  and  inward  part  of  the  small  circle  of  the  iris  ap- 
proached nearer  the  pupillary  margin;  the  circle  uniformly  drew  away 
like  a  snail  toward  the  inner  upward  and  the  outward  side.  Its  shape 
was  altered  dowTiward  and  outward  by  two  cone-like  projections  reach- 
ing into  the  pupillary  region  from  the  iris  tissue,  and  between  which  the 
pupillary  margin  reappeared.  On  inspecting  the  surface  of  the  iris,  the 
lower  cone-like  projection  looked  like  the  protruding  zig-zag  line  of  the 
small  iris  circle.  The  outer  and  lower  piece,  which  was  broader,  resem- 
bled an  enlarged  formation  of  the  structures  of  the  small  iris  circle,  such 
as  appear  upward  and  outward  in  the  pupillary  part  of  the  iris.  The 
pigment  layer  of  the  iris  was  slightly  e\'erted  upward  and  downward, 
and  the  only  part  completely  covered  with  iris  stroma  was  the  one  point- 
ing inward  and  downward.  The  cone,  as  described,  advanced  when  the 
pupil  reacted.  The  right  pupil  was  larger  than  the  left,  and  reacted 
sluggishly.  The  refractive  media  were  clear,  and  both  discs  showed 
physiological  excavation  and  conus  temporalis. 

The  differential  diagnosis  between  this  form  and  posterior  sj^nechiae 
of  the  iris  of  extra-uterine  origin  is  usually  easy,  if  all  the  etiological  and 
clinical  circumstances  are  taken  hito  consideration,  because  all  the 
synechiae  are  situated  at  the  papillary  margin  itself,  while  the  threads 
of  the  persisting  pupillary  margin  usually  originate  at  the  anterior 
surface  of  the  iris. 

The  behavior  of  the  retro  verted  margin  of  the  pigment  laj-er  of 
the  iris,  as  well  as  that  of  the  pupil,  when  artificially  dilated,  deserves 
special  consideration.  It  is  generally  an  indication  against  synechiae  if, 
in  spite  of  threads  which  are  fixed  upon  the  lenticular  capsule,  the  pupil 
remains  round  under  maximum  mydriasis.  Round  or  star-shaped  and 
lighter  colored  residues  on  the  capsule  may  also  be  considered.  The 
differentiation  is  more  difficult  between  them  and  the  remains  of  intra- 
uterine inflammations,  especially  if  there  are  surface  adhesions  between 
the  pupillary  membrane  and  the  anterior  lenticular  capsule. 

Adherent  pupillary  membrane  of  the  cornea  is  sometimes  attributed 
to  development  arrested  prior  to  the  final  fonnation  of  the  anterior 
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chamber,  to  "partial  failure  of  separation  of  the  rudiment  common  to 
cornea  and  pupillary  membrane,"  to  apposition  of  the  iris  at  a  place 
where  the  posterior  surface  of  the  cornea  has  been  deprived  of  its  endo- 
thelium, and  to  an  adhesion  of  the  iris  to  the  cornea,  following  perforation 
of  a  corneal  ulcer  in  blennorrhcea  neonatorum. 

Freely  movable  clumps  of  pigment  in  the  anterior  chamber,  and 
the  brown  and  gray  lines  and  spots  attached  to  the  back  surface  or  the 
lowest  parts  of  the  cornea,  are  of  the  same  diagnostic  interest. 


yy/t  -  ._ 

lA^^ 

■  ^^Jp^H 

■■IP 

^S^ 

^^^^n^ii^ 

^^ 

^^B^:':"^ 

^^ 

-i 

<'~^^^ 

/                      •'   '  ' 

.•  r  1   1  1 '  ^  ^1 

Other  congenital  anomaUes  intimately  connected  with  development 
of  the  persisting  pupillary  membrane  are:  irideremia,  coloboma  of  the 
iris  and  chorioid,  ectropion  of  the  pigment  layer  of  the  iris,  and  corec- 
topia;  anterior  central  cataract,  total  cataract,  circular  cataract,  deep 
opacities  of  the  lens  rcsembhng  laminated  cataract,  and  dense,  lenticular, 
whitish  gUstening  or  whitish-blue,  flat,  compact  subcapsular  opacities 
of  the  lens  (Bruckner). 

I  have  observed  the  following  anomaly  which  is  described  by  Haeb- 
erlin:  A  coarse,  compact  tissue  flap,  comprising  about  the  sixth  part  of 
the  total  circumference  of  the  zone  of  the  small  circular  iris  and  of  the  same 
appearance  as  a  peripheral  iris  section,  bridged  over  the  pupillary  margin. 
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This  flap  terminated  in  a  strongly  pigmented  fringe  nearly  2  mm.  wide, 
situated  on  a  ridge  of  the  anterior  capsule  of  an  opaque  lens  (Fig.  7). 
Bruckner  considered  this  case  a  very  strongly  developed  residue  of  the 
pupillary  margin,  while  Haeberiin  explained  it  as  an  irritation  which 
led  to  hyperplasia  of  iris  tissue  in  a  circmnscribed  area  of  the  iris  sur- 
face. So  far  as  our  present  knowledge  of  the  history  of  teratological 
development  permits,  I  am  inclined  to  think  it  more  probable  that  the 
starting  point  of  this  hyperplasia  was  a  circumscribed,  very  early  intra, 
uterine  tear  of  the  anterior  lenticular  capsule,  which  was  followed  by  an 
anterior  capsular  cataract  and  adhesion  to  the  fetal  iris. 

Other  diagnostic  points  of  importance  are  that  abnormally  persist- 
ing remains  of  the  pupillary  membrane  often  undergo  involution  after 
the  first  period  of  life,  that  they  occiu*  more  frequently  in  strongly  pig- 
mented eyes  than  in  those  that  are  less  so,  and  that  the  pupillary  mem- 
brane may  participate  in  a  kerato-iritis. 

Treatment. — Tearing  the  threads  by  alternating  miosis  and  my- 
driasis may  promote  resorption.  Hasner  removed  a  plate  resting  on 
the  anterior  surface  of  the  lens.  Inasmuch  as  vision  is  rarely  disturbed, 
unless  the  residues  of  the  pupillary  membrane  are  very  extensive,  the 
condition  should  not  be  interfered  with,  except  when  compUcated  by 
total  or  zonular  cataract. 

9.  CONGENnAL  ANOBIALIES  OF  THE  VrFREOUS 

The  eye  of  the  new-bom  child  contains  a  remnant  of  the  hyaloid 
artery  about  1  to  1.5  mm.  long,  and  in  addition  part  of  the  residues  of 
embryonal  fibres  and  cells.  The  latter  may  be  regarded  as  the  anatomi- 
cal foundation  of  the  so-called  muscse  voUtantes. 

Persisting  hyaloid  artery  has  been  found  to  occur  almost  without 
exception  imilaterally  in  eyes  that  were  otherwise  clinically  normal. 
The  condition  may  also  be  associated  with  persisting  mesoderm  processes 
in  the  fetal  fissure,  along  with  remnants  of  the  tunica  vasculosa  lentis, 
lenticonus  posterior,  persisting  pupillary  membrane,  coloboma,  and 
microphthalmos. 

The  ophthalmoscope  shows  a  cord-Uke  structure  originating  at 
the  central  artery  or  from  one  of  its  branches,  and  extending  from  the 
entrance  of  the  optic  nerve  to  the  posterior  surface  of  the  lens.  Here  it 
is  attached  to  the  capsule.  This  point  of  attachment  may  be  a  puncti- 
form,  conical,  or  globular  thickening  from  which  fine  opaque  branching 
threads  radiate,  or  in  the  shape  of  a  membrane.  The  cortex  lens  at  the 
posterior  pole  is  often  opaque.  When  the  eye  is  moved,  the  complete 
structure  participates,  like  a  rope  stretched  between  two  points,  or  it 
may  be  like  the  lash  of  a  whip  in  cases  where  the  connection  with  the 
lenticular  capsule  is  missing.    Sometimes  the  artery  does  not  extend  to 
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the  lens,  but  breaks  up  into  fine  hairs  in  the  vitreous,  while  there  is  no 
connection  between  the  posterior  and  anterior  parts  of  the  structure. 

Persistence  of  the  glia  coat,  which  nomialiy  accompanies  the  fetal 
hyaloid  artery,  or  condensation  of  the  surrounding  mesodermal  tissue, 
presents  the  picture  of  a  utricular  structure  with  delicate  transparent 
walls,  forming  in  its  posterior  part  a  kind  of  ampulla  or  tent-roof,  which 
partly  or  totally  hides  the  centra!  vessels.  Kersing  and  I  were  the  first 
to  establish  the  clinical  fact  that  these  utricular  structiu^s  may  merge 
into  net-like  membranes,  which  are  detached  from  the  optic  disc  and 


drawn  forward  (Fig.  8).  "Vascularized  connective  tissue"  has  also  been 
observed  directly  behind  the  lens,  at  the  end  of  a  persisting  hyaloid 
artery,  leading  to  the  erroneous  diagnosis  of  glioma. 

Vestiges  of  the  vasa  hyaloidea  propria,  which  are  no  longer  filled 
with  blood,  have  been  described  as  numerous  fine  hairs  of  regular  shape, 
diverging  in  different  directions  in  nearly  straight  lines  toward  the  periph- 
ery of  the  \'itreous  and  disappearing  imperceptibly. 

It  is  not  always  easy  to  decide  the  nature  of  these  residues  in  an 
indi\idual  case.  As  a  matter  of  fact,  a  congenital  utricular  structure 
has  been  erroneously  diagnosed  as  an  encapsulated  cysticereus,  and  as 
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a  new  growth,  indicative  of  glaucoma.  On  the  other  hand,  I  observed 
in  the  vitreous,  following  a  serious  injury  to  the  eye,  the  residue  of  a 
hemorrhage  with  a  connective-tissue  scar  (Klin.  Monatsbl.  f.  Augen- 
heilk.,  1899).  A  hemorrhage  had  taken  place  in  the  middle  part  of  the 
central  vitreous  canal,  without  having  perforated  the  normal,  anatomi- 
cally preformed  fissures  and  gaps  of  the  vitreous,  thus  presenting  an 
ophthalmoscopic  picture  extremely  similar  to  that  of  persisting  hyaloid 
artery.  Nmnerous  processes  of  varying  length  radiated  in  a  uniform 
manner  from  the  margins  of  a  connective-tissue  plate  in  front  of  the  disc, 
and  nearly  in  the  middle  of  the  vitreous  axis.  These  processes  seemed 
to  be  enveloped  in  a  gUstening  mantle,  becoming  narrower  in  their 
course  toward  the  periphery,  and,  tapering  to  a  hair,  terminated  as 
sharply  demarcated  lines. 

As  to  the  case  of  Wilh.  Reis,  which  he  described  as  a  '^  Congenital  con- 
nective-tissue diaphragm  in  the  \dtreous  of  the  left  eye,  with  a  large  fundus 
coloboma,  and  coloboma  of  the  macula  lutea  of  the  right  eye,''  I  am  in- 
clined to  believe  that  this  case  can  without  hesitation  be  explained  as  a 
sequel  to  an  extensive  intra-ocular  hemorrhage  (interpartum).  This  is 
especially  because  analogous  membranous  formations  often  follow  retinal 
hemorrhages,  as  in  chronic  interstitial  nephritis,  etc.  I  also  think  that  the 
fundus  changes  designated  as  *' coloboma  of  the  macula  lutea''  have  not 
as  yet  been  sufficiently  substantiated  in  the  history  of  development. 

10.  CONGENITAL  AND  INFANTILE  GLAUCOMA  (HYDROPHTHALMOS 

CONGENITUS) 

The  intrinsic  connection  of  hydrophthalmos  (Fig.  9) — which  is 
sometimes  hereditary — with  neurofibroma  of  the  ciliary  nerves,  with 
elephantiasis  mollis  of  the  lids,  and  with  neurofibroma  of  the  facial 
cutis  and  the  orbita,  is  still  unexplained.  These  affections  are  anatom- 
ically and  pathologically  characterized  by  connective-tissue  proliferation 
at  the  peri-  and  endoneurium  of  large  and  small  nerv^es  of  the  skin. 
V.  Michel  found  this  proliferation  in  the  form  of  fibroma  nodules  in  the 
anterior  ciliary  nerves  of  the  hydrophthalmic  eye.  Other  similar  anom- 
alies are:  nystagmus,  corectopia,  ectopia  of  the  lens,  coloboma,  glioma, 
irregular  development  of  the  ears  (one  concha  being  more  massively 
developed  than  the  other),  dental  caries,  and  others. 

The  true  giant  cornea  (megalocomea),  which  is  very  rare,  and 
megalophthalmos,  belonging  to  the  same  category,  differ  from  hydroph- 
thalmos or  juvenile  glaucoma  in  the  fact  that  the  eyes  are  normal. 
Corneal  opacities,  enlarged  and  occasionally  oval  pupil,  and  the  conse- 
quent atrophy  of  the  iris  (which  in  one  of  my  cases  appeared  with 
extensive  gaps  in  the  stroma  of  the  anterior  layer,  and  had  even  per- 
forated parts  of  the  iris)  are  all  present  in  absolute  iuvenile  glaucoma,  but 
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are  absent  in  megalocomea  and  megalophthalmos.  Nor  is  there  with  these 
increase  of  tension,  pressure  excavation  at  the  optic  disc,  or  the  usual 
progressive  failure  of  vision.  Megalophthalmos  is  often  an  abortive 
form  of  hydrophthalmos  and  has  also  been  observed  in  several  mem- 
bers of  one  family.  Nevertheless,  this  enlargement  of  the  corneal  base, 
which  Homer  designated  as  a  pure  comea  globosa,  deserves  attention 
owing  to  the  tendency  of  these  cases  to  develop  freely  movable  cataracts 
later  in  life. 

Hydrophthalmos  may  occur  in  different  ways.  Congenital  anom- 
alies of  the  principal  excretory  ducts  of  the  anterior  ocular  segment  are 
nearly  always  associated  with  a  deep  anterior  chamber;  abnormally  small, 
posteriorly  placed,  partial  or  complete  absence  of  the  venous  spaces  of 
Schlemm;  and  imperfect  develop- 
ment of  the  so-called  scleral  spurs, 
with  abnormal  persistence  of  the 
fetal,  uveal  trabeculse,  has  been 
observed  in  many  cases.  The 
primary  condition,  according  to 
Seefelder,  is  impeded  filtration. 
Inflammatory  processes  and  vaso- 
motor disturbances  are  always 
secondary,  and  important  only 
in  so  far  as  they  are  intercurrent 
factors. 

Physostigmine  instillations 
will  easily  decide  dubious  cases. 
At  least,  whether  after  its  use 
a  corneal  opacity  disappears  for 
a  short  time  or  considerably  de- 
creases, or  whether  the  enlarged 
eye  shows  opaque  spots  of  the  comea  with  what  Haab  has  described 
as  "peculiar  ribbon-like  strije  deep  in  the  corneal  substance,  caused  by 
fears  in  Desceniet's  membrane,  in  which  they  pursue  a  peculiar,  tortuous 
course,"  he  observed  that  the  centre  is  less  opaque  than  the  parallel 
marguis  around  it.  The  latter,  when  inspected  through  a  loup,  are 
found  to  be  fonned  by  lines  resembling  glass  threads. 

In  congenital  glaucoma  the  earlier  treatment  begins,  the  more 
favorable  is  the  prognosis.  In  many  cases  the  disease  can  be  arrested, 
but  the  initial  stage  is  often  overlooked,  and  medical  aid  is  not  invoked 
until  too  late. 

The  Ircatment  consists  of  instillations  of  the  principal  palliative 
miotics,  conthmcd  foryears:  Pilocarpin.  mur.,  0.5to  2per  cent.;  physos- 
tigmin.  salic,  0.2.T  to  1  per  cent.,  and  morphin.  mur.,  0.01  to  0.05  per  cent. 
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Pilocarpine  has  a  weaker,  but  more  uniform,  effect  than  physos- 
tigmine,  although  this  varies  with  the  individual.  Pilocarpine  requires 
much  larger  doses  than  physostigmine  to  produce  miosis,  spasms  of 
accommodation  and  reduction  of  the  intra-ocular  pressure.  Unlike 
physostigmine,  pilocarpine  produces  no  latent  increased  excitability  after 
the  visible  effect  has  worn  off.  The  pupil  again  becomes  larger  than 
normal,  acconmaodation  difficult,  and  the  near  point  is  farther  away, 
as  before. 

Congenital  glaucoma  has  sometimes  been  arrested  by  early  small 
sclerotomies  around  the  cornea,  or  by  iridectomy.  Extirpation  of  the 
superior  cervicosympathetic  gangUon,  and  antisyphilitic  treatment  pre- 
ceding iridectomy  have  been  applied  both  with  and  without  success.  It 
is  open  to  question  whether  there  is  not  a  constitutional  anomaly  (fetal 
rhachitis)  at  the  bottom  of  the  affection,  and  appropriate  constitutional 
treatment  should  be  considered.  Acting  on  these  considerations,  I 
have,  at  the  advice  of  Moro,  prescribed,  in  several  cases  of  rhachitis, 
the  diet  used  in  Pfaundler^s  CUnic  for  children  with  florid  rhachitis  and 
exudative  diathesis  of  a  moderate  degree.  The  instillations  mentioned 
above  were  kept  up  once  or  twice  every  evening  before  retiring. 

This  diet  is  chiefly  vegetable,  with  restriction  of  milk.  It  consists 
of  five  meals  a  day:  twice  milk  and  water  with  gruel,  once  farina,  once 
meat  soup  and  stewed  fruit  (apple  pur6e),  and  once  finely  minced  vege- 
tables—spmach,  carrots,  and  cabbage  m  turn.  Infants  under  five  months 
should  receive  no  milk,  this  being  contra-indicated,  according  to  Moro. 

xz.  CONGENITAL  ANOBIALIES  AND  DEFORMiriES  OF  THE  OPTIC  NERVE  AND 

RETINA 

Knots  of  retinal  vessels,  which  protrude  into  the  vdtreous  and  which 
usually  arise  from  vessels  of  the  optic  disc,  less  often  from  a  retinal  vessel, 
are  not  remains  of  embryonal  vitreous  vessels,  but  congenital  anomalies 
occurring  in  the  course  of  otherwise  perfectly  normal  retinal  vessels. 

There  are  also  vascular  bundles  due  to  affections  of  the  ocular 
fundus,  with  arborescent  protnision  into  the  clear  or  opaque  vitreous. 
Reis  observed  with  the  ophthalmoscope  an  abortive  involution  of  such 
cellular  formations. 

Cilioretinal  vessels  are  among  the  less  rare  varieties.  Under  cer- 
tain circumstances — as,  for  example,  in  occlusion  of  the  central  artery 
of  the  retina — they  have  a  favorable  influence  on  the  nutrition  of  the 
anterior  retinal  layers.  Communication  between  retinal  and  chorioid 
vessels,  and  those  between  the  venae  vorticose  and  choriovaginales  in 
myopic,  amyotropic,  and  hyperopic  eyes,  as  well  as  the  cilioretinal  ves- 
sels and  the  so-called  '^perverse  vascular  arrangement,''  have  greater 
value  for  the  history  of  development  than  for  practical  therapeutics. 
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Incipient  choked  disc  may  be  distinguished  from  the  congenital 
anomaly  of  the  nerve  head  and  retina,  wherein  both  veins  and  arteries 
are  extremely  tortuous  and  twisted  (tortuositas  vasorum),  by  the  fact 
that  in  the  latter  condition  the  veins  are  but  slightly  dilated,  if  at  all. 

Cyanosis  of  the  retina  is  caused  by  congenital  patency  of  the  fora- 
men ovale. 

In  high  degrees  of  hypermetropia,  a  congenital  condition  is  some- 
times found,  which  is  called  pseudoneuritis.  The  connective  tissue 
between  the  nerve-fibres  is  frequently  so  markedly  developed  that  the 
vessels  and  the  optic  disc  are  of  a  cloudy  red  color  and  partly  covered 
at  the  margins  by  radial  striae.  This  also  occurs  without  hyperme- 
tropia and  is  sometimes  hereditary. 

The  cause  of  so-called  congenital  amblyopia  is  still  unknown.  The 
affection  is  not  dependent  upon  refractive  anomalies,  nor  upon  any 
demonstrable  diseases  of  the  eye.  It  is  seemingly  stationary  and,  ac- 
cording to  Heine,  associated  with  a  small  central  scotoma  in  90  per 
cent,  of  the  cases.  Perhaps  it  is  caused  by  hemorrhage.  Changes  in 
the  macula  lutea  have  been  rarely  obser\^ed,  although  strabismus  is 
frequently  associated  with  congenital  amblyopia. 

Absence  of  a  fovea  centralis,  which  was  observed  by  Seef elder  in 
congenital  aniridia,  was  also  found  by  Fritsch  in  the  albinotic  eyes  of  a 
heredo.  It  seems,  therefore,  that  the  visual  weakness  of  albinotic  eyes 
depends  also,  to  a  large  extent,  upon  imperfect  development  of  the  central 
area  of  the  retina. 

Medullated  nerve-fibres  are  not  very  rare,  and  are  visible  with  the 
ophthalmoscope.  Their  etiology  is  not  clear.  They  are  usually  located 
on  the  anterior  surface  of  the  retina  and  in  close  vicinity  to  the  optic 
disc.  In  rarer  cases  they  form  isolated  spots  in  the  retina,  well  away 
from  the  disc. 

They  are  not  congenital,  according  to  E.  v.  Hippel,  since  the  fibres 
of  the  optic  nerve  in  the  new-bom  do  not  possess  a  medullary  sheath. 
In  rabbits  and  dogs,  where  they  are  normally  present,  they  have  not 
appeared  at  the  time  of  birth.  No  importance  attaches  to  the  findings, 
however,  except  that  if  of  considerable  extent  they  cause  enlargement 
of  the  blind  spot.  They  are  said  to  occur  in  mentally  impaired  indi\4d- 
uals  along  with  other  signs  of  degeneration. 

Elschnig  found  in  downward  conus  (Plate  XIII,  Fig.  1)  a  thinning 
and  ectasia  of  the  internal  ocular  membranes  and  sclera,  in  the  part 
lying  behind  the  posterior  section  of  the  globe,  to  which  the  conus 
belongs;  also,  a  rupture  between  the  junction  of  the  diwa  and  sclera 
and  dilatation  of  the  interspace  between  the.  sheaths  in  the  area  of 
the  conus. 

A  part  of  the  optic  disc  and  the  adjacent  retina  is    in  otherwise 
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normal  eyes  often  covered  by  a  sharply  defined  membrane  of  varying 
extent,  which  may  either  be  impenetrable  to  light  and  of  whitish  appear- 
ance, or  less  dense  and  exceedingly  thin,  hazy,  and  transparent.  The 
retinal  vessels  of  the  optic  nerve  in  this  area  and  the  adjacent  nerve 
seem  to  be  covered  or  veiled.  The  contiguous  parts  of  the  optic  disc 
and  retina,  however,  are  seen  with  the  glasses  requisite  for  this  peculiar 
anomaly.  In  a  case  which  I  have  described  (Fig.  10)  it  was  a  remarkable 
fact  that  ordinary  gas  or  petroleum  illumination  showed  the  \-ivid  re- 
flex of  the  hazy  area,  which  was  also  seen  by  O.  Becker  in  infantile  eyes 


which  had  become  blind  from  cerebral  affections.  According  to  O. 
Becker,  the  phenomenon  seems  to  be  due  to  thickening  of  the  membrana 
limitans  retinse  interior. 

As  yet  no  anatomical  examinations  are  available  in  regard  to  the 
changes  in  question,  but  probably  they  bear  some  relation  to  an  unusually 
strong  development  of  the  connective-tissue  meniscus,  which  was  found 
by  H.  Kuhnt  at  the  optic  disc,  and  to  a  thickening  of  the  adjacent  part 
of  the  internal  limiting  membrane  of  the  retina.  Or  perhaps  these 
changes  depend  on  a  persistence  of  the  posterior  part  of  the  hyaloid 
artery. 

Aside  from  the  clinical  changes  which  were  formerly  interpreted 
as  coloboma  of  the  optic  ner\-e,  but  what  are  more  correctly  designated 
as  coloboma  "at  the  optic  disc"  (v.  Hippel),  the  following  deformities 
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occur  there:  aplasia  of  the  lower  half  of  the  optic  nerve,  and  circum- 
scribed cavities  and  fossae  in  the  head  of  the  optic  nerve,  usually  covered 
by  a  delicate  hazy  tissue.  I  have  also  observed  a  most  peculiar  form 
of  arrested  development  of  the  optic  disc,  which  to  my  knowledge  has 
never  been  described.  It  is  associated  with  considerable  extension  of 
medulla  ted  fibres  of  the  optic  nerve,  and  a  high  grade  of  congenital 
myopia.    (Klin.  Monatsblatter  fiir  Augenheilkunde,  1885.) 

Aplasia  of  the  optic  nerve  and  retina — total  absence  of  the  nerv^e- 
fibres  and  ganglion-cells — has  been  found  histologically,  aside  from 
anencephaly,  in  cyclopia,  in  microphthalmos  with  or  without  orbital 
cysts,  and  in  high  grades  of  hydrocephalus  intemus.  Ophthalmoscop- 
ically,  it  has  been  found  in  the  eye  of  a  nearly  full  grown  rabbit. 

Another  congenital  anomaly  is  ''color-hearing''  {aiulition  coloree). 
This  may  occur  early  in  life.  It  consists  in  the  mental  association  of 
colors  with  certain  sounds.  Vowels  and  diphthongs,  names  of  weeks, 
proper  names,  musical  soimds,  etc.,  suggest  certain  colors  or  mixtures 
of  colors,  the  deeper  sounds  and  vowels  producing  dark,  and  the  higher 
sounds  lighter  shades. 

12.  CONGENITAL  ANOMALIES  OF  THE  ORBIT 

Dermoid  cysts  of  the  orbit  (Fig.  11)  are  globular  tumors  situated 
in  the  anterior  part  of  the  orbit,  and  often  connected  with  the  brain 
by  a  prolonged  extension.  Meningoceles  and  encephaloceles  of  the 
orbit,  which  must  be  considered  in  a  differential  diagnosis,  are  usually 
situated  in  the  upper  nasal  part  of  the  orbit.  A  hernial  sac,  from  the 
dura,  usually  can  be  seen  to  pulsate,  and  this,  with  the  cerebral  symp- 
toms (vertigo,  etc.),  which  often  result  from  pressiu'e,  are  the  most  im- 
portant signs  of  differentiation.  In  one  instance  the  globes  were  replaced 
by  two  globular  structures  composed  of  glia-  and  ganglion-cells,  which 
were  connected  with  the  brain  by  a  pedicle  in  all  probability  passing 
through  the  optic  foramen.  Dermoids  are  to  be  removed  by  extirpation. 
The  histological  composition  of  teratoma  of  the  orbit  corresponds  to 
that  of  embryonal  teratoma.  This  may  appear  at  birth  as  a  large,  rapidly 
growing  tumor.  Removal  of  the  contents  has  so  far  been  successful  in 
only  one  case.    Usually,  death  occm^  early. 

Congenital  exophthalmos  is  rare.  It  is  caused  by  orbital  hemor- 
rhage at  birth,  or  by  a  contraction  of  the  orbit  because  of  premature 
ossification  of  the  cranial  sutures.  This  may  be  associated  with  an 
increase  of  intracranial  pressure,  which  pushes  the  globe  forward  in  the 
orbit.    That  may  even  lead  to  dislocation  of  the  globe. 

Cohen  observed  a  case  with  abnormally  high  vaulted  skull  which 
presented  a  marked  exophthalmos.  When  the  lids  were  lifted  the  entire 
globe  could  be  easily  grasped  from  above.    The  orbit  was  flat. 
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Enophthalmus  is  the  result  either  of  congenital  microphthalmos  or 
congenital  insufficiency  of  the  external  ocular  muscles,  or  of  degeneration 
of  their  connective  tissue  and  subsequent  shortening. 

Congenital,  uni-  or  bilateral  anophthalmos  are  found  more  rarely. 
Usually  they  are  associated  with  other  deformities,  especially  such  as 
relate  to  the  brain.  A  rudimentary,  well-developed  globe  has  been  re- 
peatedly found  histologically  in  a  normal  orbit,  although  clinically  it 
was  totally  absent.  In  unilateral  anophthalmos,  the  other  eye  was 
either  normal,  or  there  were  microphthalmos  with  or  without  a  cyst, 
coloboma,  or  a  high  degree  of  asthenopia  and  nystagmus. 

The  clinical  findings  in  typical  cases  are  as  follows:  the  palpebral 
fissure  is  abnormally  narrow;  the 
lids  are  small  and  can  be  opened 
only  with  difficulty;  because  of 
lack  of  support  of  the  globe  the 
cihffi  are  inverted;  the  orbit  is  very 
small  and  invested  with  mucous 
membrane ;  there  are  distinct  move- 
ments in  the  depth  of  the  small 
conjunctival  sac,  especially  when 
the  other  eye  is  better  developed, 
showing  the  presence  of  ocular  mus- 
cles capable  of  function.  At  times 
there  is  purulent  secretion  of  the 
conjunctiva  at  birth.  Microphthal- 
mos and  coloboma-like  anophthal- 
mos are  also  accompanied  by  other 
physical  deformities.  The  optic 
foramen  is  either  very  small  or  en- 
tirely closed. 

Microphthalmos  and  An- 
ophthalmos with  Orbitopalpebral 
Cysts. — These  cysts  are  often  ac- 
companied by  other  deformities.  They  have  a  direct  relation  to  the 
development  of  the  globe,  and  occur  more  often  in  one  eye  than  in 
both.  They  usually  appear  as  a  lai^e,  tense  tumor  of  the  lower  eyelid, 
less  often  of  the  upper  lid,  hidmg  the  orbit  to  such  an  extent  that 
the  diminutive  globe  may  be  entirely  overlooked.  The  following 
clinical  facts  are  noteworthy:  the  lower  lid  bulges  out,  owing  to  a 
distinctly  fluctuating,  movable,  globular  tumor,  there  is  slight  ectro- 
pion of  the  conjunctiva,  and  the  upper  lid  is  in\erted.  Upon  pull- 
ing the  lids  open,  a  small,  firm,  motile  corpuscle  will  be  seen  at 
the  end  of  the  conjunctival  sac,  but  only  rarely  distinct  microphthal- 
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mos.  Sometimes  it  can  only  be  demonstrated  by  palpation,  if  at 
ally  so  that  a  clinical  diagnosis  of  anopthalmos  is  often  made.  A  clear 
alkaline  fluid  is  voided  upon  puncture. 

The  frequent  occurrence  of  coloboma,  microphthalmos,  a  combina- 
tion of  both  in  imilateral  cases,  and  anophthalmos  of  the  other  side, 
shows  the  close  relation  of  these  conditions.  Other  physical  deformities 
may  likewise  occur. 

The  globe  may  be  connected  with  the  primary  cyst  by  a  scleral 
cyst  filled  with  folded  retina  or  glia.  The  cyst,  however,  is  invested 
throughout  with  retinal  tissue.  These  anomalies  may  have  been  formed 
in  the  first  stage  of  development  of  the  optic  vesicle,  or  after  an  im- 
perfect or  atypical  transformation  into  the  optic  cup  has  taken  place; 
but  they  may  also  have  occurred  after  the  r^ular  formation  of  the 
optic  cup  has  taken  place.  These  cases  are  attributed  to  non-closure  of 
the  fetal  optic  fissure,  as  in  tj'pical  coloboma,  and  the  ^obe  is  always 
better  developed  or  nearly  normal.  The  condition  of  these  eyes  cor- 
responds to  that  of  colobomatous,  microphthalmic  eyes  without  cyst 
formation. 

Congenital  serous  orbital  cysts,  which  are  not  connected  with  the 
globe,  pnibably  owe  their  origin  to  a  transposition  of  the  mucous  mem- 
brane belonging  to  the  nose  or  an  accessory-  sinus.  In  Weinstein's  case, 
an  infant  of  eight  months,  the  cyst  had  even  caused  an  abrasion  of  the 
bone  at  the  lower  orbital  marghi. 

The  nature  and  cause  of  cyclopia  are  still  obscure.  Fortunately, 
most  of  those  defonned  infants  die  during  or  inmiediately  after  birth. 

Defonnitios  of  the  eyes,  such  as  aneneephaly,  hemieephaly,  and 
other  malfonnations  of  the  bniin,  are  only  of  theoretical  interest.  Per- 
sisting hyaloid  arterj-  and  pupillar>-  membrane  are  of  comparatively 
frequent  incurrence. 

13.  CONGENTTAL  ANOMALIES  OF  PIGMENTATION 

Al^senco  of  pigmentation  (.albinism^  is  alwaj's  accompanied  bj' 
photophobia,  and  often  by  nystagmus.  The  condition  invades  the 
entire  eye  iuid  its  adnoxa,  inohidmg  j>ali>ebral  conjiuictiva,  ciliae,  hair, 
and  oyolmn\-s.    In  smno  oivs^^  there  is  ver>-  slight  pigmentation. 

Congenital  i>iU*tial  al>sejice  of  pigmentation  voiroumsoribed  pioliosis) 
iKvurs  either  in  the  ends  of  the  oiH:v  alone,  or  in  all  the  cilia*  of  one  side. 
Eyobrtiws  juul  hair  iuv  oorresix>ndingly  pigmented. 

la  some  oa.^^  none  but  the  uveal  pigment  is  absent,  while  the 
epitliolial  layer  v^^xtenial  layer  of  the  optic  ves:?ol  is  pigmented,  as 
shown  bv  tlio  blue  ivlor  of  the  iris.  The  hair,  which  is  either  slight Iv 
pigmonttxl  or  not  at  all  may  Ixwnie  bn>wn  at  the  time  01  puberty, 
but  the  evt^  rt^niain  unohai\g^\l. 
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Heterochromia,  which  occurs  very  often,  is  of  no  signiiScance.  It 
consists  in  the  presence  of  different  colors  in  one  iris;  dark  areas  are 
scattered  about  like  islands  in  the  lighter  stroma  of  the  iris.  Or  a  more 
or  less  sharply  demarcated  sector  may  be  much  darker  than  the  rest 
of  the  iris.  In  congenital  heterochromia,  one  eye  is  blue  and  the  other 
brown;  sometimes  the  difference  is  not  very  noticeable,  the  colors  being 
dark  gray-blue  against  light  or  dark  brown.  This  anomaly  is  due  to 
the  pigmentation  of  one  eye  being  arrested  in  early  life  or  to  its  later 
fadmg.  The  anomaly  is  not  always  without  significance,  because  less 
pigmented  eyes  have  a  greater  tendency  to  disease  than  normal  ones, 
coloboma  and  paresis  of  the  sympathetic  having  been  observed.  Fuchs 
observed  in  many  cases  a  chronic  cyclitis  in  the  lighter  eye.  This  cyclitis 
was  characterized  by  the  absence  of  injection,  by  strictly  imilateral 
occurrence,  delicacy  of  the  exudate,  thinning  of  the  pupillary  margin, 
absence  of  synechiae,  and  frequent  cataract  formation.  The  condition 
seriously  influences  therapeutic  measures  and  forbids  a  favorable  prog- 
nosis in  operation  for  cataract.  Cyclitis  does  not  set  in  before  the  age 
of  ten  years,  usually  toward  thirty,  the  greatest  trouble  occurring  in 
the  decade  between  thirty  and  forty.  It  has  no  reference  to  sex,  occu- 
pation, or  to  other  diseases. 

Circumscribed  pathological  pigment  spots  of  the  sclera,  conjunc- 
tiva,  iris,  and  chorioid  are  of  clinical  importance  by  becoming  the  possible 
starting  point  of  melanotic  new  growths.  For  this  reason  the  removal 
of  a  pigmented  naevus  of  the  conjimctiva  is  urgently  necessary,  including 
careful  dissection  of  the  part  intimately  adherent  to  the  limbus.  Pig- 
mentation of  the  optic  disc  has  been  established  as  an  anatomical  fact. 
When  seen  with  an  ophthalmoscope  it  may  simulate  a  deep  pit,  owing 
to  the  dark  shadows  cast  by  the  margin. 

Z4.  CONGENirAL  DISORDERS  OF  THE  OCULAR  NERVES  AND  MUSCLES 

Paralysis  of  the  motor  nerves,  especially  of  the  abducens  and  oculo- 
motor (Plate  XX),  are  often  caused  by  cerebral  diseases  of  intra-uterine 
origin.  Congenital  insufficiency  of  motiUty  is  also  caused  by  cortical 
injuries  at  birth,  such  as  hemorrhage  into  the  nuclear  region,  or  basal 
changes,  or  paralysis  of  the  abducens  after  forceps  delivery,  etc.  Or 
there  may  be  imperfect  development  or  fibrous  connective-tissue  degen- 
eration of  the  ocular  muscles,  or  an  abnormal  insertion  onto  the  globe. 
Imperfect  nuclear  development  of  congenital  origin  always  affects  the 
motility  of  both  eyes. 

Ptosis  occurs  relatively  often.  In  these  cases  there  is  considerable 
reflex  innerv^ation  of  the  frontalis  muscle,  and  a  pronoimced  backward 
inclination  of  the  head,  when  the  child  attempts  to  open  the  eyes.  This 
affection  has  also  been  observ'ed  as  an  hereditary  disease,  sometimes 
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in  the  male  alone,  or  in  both  sexes;  it  may  also  alternate,  the  father 
having  ptosis  on  the  right  side,  and  the  son  on  the  left. 

In  anophthalmos,  microphthalmos,  and  encephaly  the  ocular  mus- 
cles are  usually  normal,  imperfect  development  being  rather  rare. 
Some  peculiar  retraction  movements  of  the  globe  have  been  described, 
when  the  eye  assumes  certain  positions. 

Ptosis  of  various  degrees  is  caused  by  absence  or  imperfect  develop- 
ment of  the  oculomotor  nerve,  or  by  imperfect  development  and  connec- 
tive-tissue degeneration,  or  abnormal  insertion  of  the  levator  palpe- 
brae.  While  it  usually  affects  one  eye,  it  is  sometimes  bilateral.  It 
is  accompanied  by  impaired  upward  motility  of  the  globe  (Fig.  1), 
frequently  less  often  by  defects  of  other  external  ocular  muscles,  also 
by  abnormal  associated  movements  of  the  prolapsed  upper  lid,  as,  for 
example,  when  the  mouth  is  opened  or  upon  masticating,  swallowing, 
etc.  There  may  be  a  low  orbital  roof,  epicanthus,  blepharophimosis, 
absence  of  the  caruncle,  coloboma  of  the  bulb,  astigmatism,  hyperopia, 
amblyopia,  nystagmus,  and  irregular  development  of  other  parts  of  the 
body.    The  extent  of  these  complications  varies  greatly. 

Treatment  is  required  either  for  cosmetic  reasons,  or  to  remedy 
some  impairment  of  \dsion.  If  there  is  objection  to  operation,  so-called 
ptosis  spectacles  may  be  worn,  which  will  raise  and  support  the  drooping 
upper  Ud,  without  interfering  with  its  action  (Abelsdorf,  Goldzieher, 
Mackness,  E.  Meyer,  Salmonsohn).  Surgical  treatment  consists  in 
transmitting  and  enhancing  the  action  of  the  frontalis  muscle  to  that 
of  the  upper  lid,  or  in  shortening  and  advancing  the  levator,  and  relaxing 
the  upper  half  of  the  orbicularis  palpebrae  (methods  of  Pagenstecker, 
Hess,  Eversbusch,  Elschnig,  Wolff).  Motais  recommends  the  suturing 
of  a  muscle  flap,  cut  from  the  middle  of  the  rectus  superior,  to  the  pal- 
pebral cartilage,  causing  the  globe  and  the  upper  lid  to  be  raised  together. 
The  effect  of  adhesions  of  the  levator  to  the  superior  rectus  muscle  must 
be  taken  into  consideration,  that  being  sometimes  for  evil  as  well  as  good. 

No  operation,  however,  should  be  imdertaken  too  early,  because 
congenital  ptosis  may  undergo  partial  involution  during  the  first  years 
of  life.  Nor  should  closure  of  the  lid  be  interfered  with,  as  otherwise 
persistent  corneal  ulcers  may  result,  such  as  occur  in  facial  paralysis, 
thereby  endangering  vision. 

If  a  5  per  cent,  solution  of  cocaine  reduces  the  ptosis,  by  contract- 
ing the  tensor  tarsus  (Mueller's  muscle)  which  is  attached  to  the  levator, 
that  muscle,  or  a  remnant  of  it,  is  evidently  present. 

Jerky,  intermittent,  or  rhythmical  and  periodical  twitching  of  the 
upper  lid  has  been  observ^ed  several  times  in  congenital  or  early  paralysis 
of  the  levator,  which  was  accompanied  by  disturbances  in  the  innerva- 
tion of  the  external  ocular  muscles. 
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Congenital  ptosis  should  not  be  confused  with  a  markedly  developed, 
drooping  fold,  so-called  adipose  or  atonic  ptosis.  Blepharochalasis 
(Fuchs)  or  skin  atrophy,  which  is  confined  to  the  upper  lids,  results 
from  repeated  inflammatory  swelling  and  loosening  of  the  tarso-orbital 
fold.  This  usually  conmiences  at  puberty,  but  may  so  increase  in  the 
course  of  years  that  in  order  to  improve  vision  it  may  be  necessary  to 
excise  part  of  the  abnormally  flabby  skin  which  droops  like  a  sac  over 
the  margin  of  the  upper  lid.  This  is  followed  by  suturing  to  the  tarsal 
margin.  Schmidt-Rimpler  observed  an  adipose  hernia  in  the  orbicularis 
of  the  upper  Ud  of  a  girl  of  19,  which  was  probably  caused  by  a  slight 
congenital  defect  arising  from  the  orbital  septum.  As  a  result  the  upper 
lids  looked  Uke  cedematous  ridges,  the  upper  fold  drooping  more  than 
usual. 

Hununelsheim  advises  transplantation  of  muscle  in  congenital 
defects  of  motiUty  of  the  ocular  muscles,  as,  for  example,  parts  of  the 
superior  and  inferior  recti,  in  the  absence  or  imperfect  development  of 
the  external  rectus.  In  a  congenital  paralysis  of  the  abducens  on  the 
left  side  I  performed  a  very  successful  operation  by  advancing  the  ten- 
don of  the  external  rectus  as  closely  as  possible  to  the  temporal  corneal 
margin  by  means  of  three  sutures.  One  suture  was  placed  in  the  hori- 
zontal meridian,  the  second  and  third  subconjunctively  toward  the 
lower  tendinous  margin  of  the  superior  rectus  and  the  upper  tendinous 
margin  of  the  inferior  rectus,  respectively.  The  tendon  of  the  internal 
rectus  was  also  divided.  In  order  to  preserve  as  far  as  possible  associated 
vision  of  both  eyes  to  the  right,  I  carefully  folded  the  bulbar  conjunctiva 
by  three  very  superficial  sutures.  A  figure-of-eight  bandage,  covering 
both  eyes,  was  applied  for  seven  days,  followed  by  careful  removal  of 
the  threads,  some  of  which  had  already  loosened. 

Uni-  or  bilateral  facial  paralysis  as  an  hereditary  affection  is  rarer. 
It  may  appear  either  alone,  or  in  conjunction  with  paralysis  of  the  nerves 
of  the  ocular  muscles  or  their  cerebral  nerv^es,  trigeminus,  etc.,  or  with 
other  congenital  anomalies  of  the  eye,  ear,  or  other  parts  of  the  body. 

Absence  of  Bell's  Phenomenon  upon  Closure  of  the  Lid. — A  con- 
genital paralysis  of  the  right  oculomotor  nerv^e,  with  a  corresponding 
change  in  the  size  of  the  right  pupil,  was  observ^ed  by  v.  Michel  in  a 
six-year-old  girl.  The  facial  paralysis  was  either  congenital  or  developed 
at  a  very  early  age.  Contraction  of  the  orbicularis  caused  narrowing  of 
the  pupil  with  simultaneous  sUght  spasm  of  acconmiodation. 

A  right,  congenital,  widely  gaping  palpebral  fissure,  accompanied 
by  slight  exophthalmos  and  hyperaemia  of  the  right  side  of  the  face,  was 
observed  by  v.  Michel  in  a  neuropathic  nine-year-old  boy.  There  were 
no  associated  movements  of  the  upper  lid  when  looking  downward. 
The  superior  rectus  was  partially  paralyzed. 
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The  constant  movement  of  the  globe,  described  as  nystagmus  (hori- 
zontal, vertical,  and  rotatory),  is  particulariy  intense  in  albinism,  where 
it  is  frequently  accompanied  by  congenital  or  early  acquired  blindness. 
Consanguineous  marriages  are  mentioned  as  one  of  the  causes. 

15.  OCULAR  ANOMALIES  OR  AFFECTIONS  DUE  TO  ANCESTRY,  HEREDirY,  OR 

CONSANGUINITY 

Under  this  heading  may  be  mentioned  high  degrees  of  hyperopia,  and 
myopia  or  predisposition  to  myopia,  strabismus,  nystagmus,  albinism, 
macular  disease,  optic  neuritis  or  tendency  thereto  (Leber),  and  retinitis 
pigmentosa.  The  latter  disease  begins  with  night-blindness  (hemeralopia)'. 
Later  on  there  is  concentric  contraction  of  the  visual  field,  due  to  annular 
scotoma.     Complete  blindness  ensues,  the  result  of  optic  atrophy. 

A  certain  family  by  the  name  of  Nougaret  furnishes  an  interesting 
record  of  inherited  stationary  night-blindness.  It  existed  with  normal 
visual  acuity  and  normal  visual  fields,  without  fundus  changes  which 
would  be  recognized  with  the  ophthalmoscope,  and  showed  no  exacer- 
bations as  time  went  on.  There  were  two  thousand  one  hundred  and 
sixteen  persons  in  this  family.  Among  two  hundred  and  fifty-five  persons 
who  belonged  to  the  affected  branches  of  the  family,  no  less  than  one 
himdred  and  thirty-five  suffered  from  night-blindness.  This  category 
also  includes  inherited  word-blindness  and  amaurotic  idiocy.  This  latter 
condition  has  been  observed  to  accompany  a  rapid  atrophy  of  the  optic 
nerve  without  paralysis,  either  at  an  early  age,  or  between  the  sixth  and 
seventh  years.  It  may  present  the  picture  of  retinitis  pigmentosa  with 
distinct  constriction  of  the  arteries  (Stock),  but  without  noteworthy  affec- 
tions of  the  nerve.  There  is  also  that  form  of  hereditary  atrophy  of  the 
optic  nerve  which  attacks  the  male  sex  preeminently,  and  is  characterized 
by  an  affection  of  the  papillo-macular  bundle,  seriously  interfering  with 
central  visual  acuity.  Peters  had  attributed  it  to  a  congenital  defect  in  the 
germinal  layer.  Ocular  affections  in  which  consanguinity  is  particularly 
concerned  include  inherited  color-blindness,  either  partial  or  total. 

In  total  color-blindness  there  is  only  quantitative  differentiation 
of  colors,  everything  appearing  gray  in  gray.  This  is  exceedingly  rare. 
It  is  usually  associated  with  considerable  reduction  of  central  visual 
acuity,  photophobia,  and  nystagmus,  or  with  a  distinct  central  scotoma. 
These  patients  perceive  after-pictures  of  their  impressions  in  the  region 
of  the  fovea,  similar  to  the  same  perceptions  in  persons  with  normal 
\dsion,  except  that  the  excitation  of  the  fovea  occurs  more  slowly  than 
that  of  the  adjacent  parts  of  the  retina. 

Partial  color-blindness  is  inherited  relatively  often.  Its  variations 
are  blindness  for  red,  green,  and  \dolet  (Helmholtz) ;  red  and  green,  with 
relative  vision  for  blue  and  shortened  spectrum;  red  and  green,  with 
relative  vision  for  yellow  and  shortened  spectrum;  yellow  and  blue 
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(Hering);  red;  green;  and  violet  (v.  Kries).  It  is  well  known  that  the 
normal  daughters  of  a  color-blind  father  procreate  color-blind  children, 
and  the  affection  has  been  thus  observed  in  succeeding  generations. 
The  male  sex  is  more  frequently  affected  than  the  female.  No  observa- 
tions have  as  yet  been  made  in  regard  to  the  heredity  of  the  rare  yellow- 
blue  blindness  (tritanopia).  Color  weakness  (abnormal  trichomasia) , 
which  occurs  under  similar  hereditary  conditions,  is  also  of  practical 
importance,  small  colored  objects  being  discernible  only  with  great 
difficulty.  Recognition  of  red  and  green,  for  instance,  occupies  a  long 
time.  The  contrast  of  colors  is  increased,  so  that  colored  Ughts  standing 
behind  each  other  are  named  correctly,  but  those  standing  side  by  side  only 
with  hesitation  or  incorrectly.  Practical  tests  of  the  color-sense  are  those 
with  Daal's  or  Helmgren's  wools,  W.  v.  NageFs  color  plates,  and  Pflueger's 
method  of  color  contrast.  The  examination  is  not  always  easy,  since  color- 
blind children  with  an  excellent  sense  for  form  have  learned  by  experi- 
ence to  recognize  and  name  correctly  even  very  subtle  shades.  Simulated 
color-blindness  is  easily  detected  by  Stilling^s  pseudo-isochromatic  tables. 

It  sometimes  happens  that  in  pronounced,  bilateral  hereditary 
ocular  affections  only  one  eye  will  be  affected, — as,  for  example,  in 
myopia, — while  unilateral  retinitis  pigmentosa  or  Daltonism  is  rare. 

Inherited  anomalies  of  the  eye  in  juvenile  dementia  are  likewise 
of  importance.  Gelpke  foimd  normal  \dsion  in  only  27.5  per  cent,  of 
five  himdred  and  seventy-eight  weak-minded,  demented,  and  idiotic 
children.  The  affections  observ^ed  comprised  amblyopia  without  great 
anomalies  of  refraction,  astigmatism,  hyperopia,  strabismus,  deformi- 
ties, and  acute  or  chronic  inflanmiations.  Among  idiots,  there  are  no 
less  than  32.8  per  cent,  with  inherited  defective  vdsion. 

Pilcz  and  Wintersteiner  observ^ed  a  great  many  cases  of  high  degrees 
of  myopia  in  patients  suffering  from  psychoses,  where  hereditary  taint 
plays  an  important  part,  and  also  other  hereditary  ocular  affections  in 
paranoia,  in  periodical  psychosis,  and  feeble-mindedness. 

By  means  of  individual  and  family  investigations  extending  over 
various  generations  attempts  have  been  made  in  recent  times  to  establish 
the  exact  way  in  which  ocular  defects  are  inherited.  Especial  efforts  have 
been  made  to  determine  whether  blood  relationship  is  of  any  particular 
significance,  whether  these  anomalies  strictly  conform  to  MendeFs  law, 
and  how  the  inmiunity  of  any  intervening  generation  can  be  explained. 

The  following  important  points  have  been  established  as  a  basis 
for  future  hygienic  procreation:  The  rules  of  '^ direct''  heredity  of 
dominant  symptoms  are  followed  in  cases  of  stationary  congenital  night- 
blindness,  distichiasis,  ptosis,  nystagmus,  coloboma,  glaucoma,  various 
forms  of  congenital  cataract,  nodular  and  cancellatous  keratitis,  and 
convergent  strabismus  associated  with  hypermetropia  and  amblyopia. 
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Nettleship  and  Lawford  found  that  glaucoma  occurs  earlier  in  the 
younger  generations  than  in  the  older,  and  that  in  the  same  generation 
the  yoimger  members  of  a  family  are  affected  earlier  than  are  the  older 
members. 

Among  the  conditions  which  are  distinctly  hereditary  are  especially 
those  which  relate  to  anomalies  of  refraction,  and  to  imperfect  develop- 
ment of  the  optic  nerve  and  retina.  The  children  of  ametropic  parents 
inherit  these  anomalies  twice  as  often  as  do  the  children  of  parents  who 
have  normal  eyes.  A.  Lutz  reports  a  family  in  which  the  anomalies  were 
restricted  to  the  children  who  had  brown  eyes.  That  is,  the  brown  color 
was  a  dominant  hereditary  characteristic.  In  these  the  ectodermal  and 
mesodermal  pigment  of  the  iris  is  developed,  as  against  the  blue  or  gray 
eyes.  According  to  A.  Steiger,  the  tendency  to  corneal  astigmatism  in 
children  decreases  somewhat  in  proportion  to  the  age  of  the  parents. 

Inherited  defects  of  the  cornea  or  of  the  lens,  in  other  words,  anoma- 
lies of  refraction  with  certain  forms  of  color-blindness,  are  often  accom- 
panied by  various  anomalies  of  the  nervous  system.  Typical  examples 
oi  this  are  seen  in  nystagmus,  photophobia,  and  allied  conditions. 

Again,  inherited  defects  and  deformities  of  the  eye,  such  as  albin- 
ism, color-blindness,  astigmatism,  medium  and  high  degrees  of  myopia, 
lenticular  opacities,  meduUated  nerve-fibres,  and  sUght  irregularities  of 
the  optic  nerve,  such  as  downward  conus,  may  occur  and  be  inherited 
in  conjunction  with  imperfect  cerebral  development,  mental  inferiority, 
epilepsy,  and  endogenous  psychosis;  or  they  may  find  expression  in 
amaurotic  family  idiocy  or  mongolian  idiocy,  with  oblique  position  of 
the  palpebral  fissures. 

In  retinitis  pigmentosa  consanguinity  is  without  doubt  an  important 
factor.  This  is  also  true  of  albinism,  of  congenital  cataract  and  high 
degrees  of  corneal  astigmatism.  Such  instances  of  heredity  have  been 
cited  by  Hutchinson,  Nettleship,  and  Doyne.  A.  Lutz  observed  it  in 
four  girls  belonging  to  one  family,  the  condition  resembling  a  distinctly 
pronounced  central  macular  affection.  Total  or  partial  color-bUndness 
and  optic  atrophy  are  also  hereditary,  collaterally  or  indirectly  with  the 
omission  of  a  generation. 

According  to  Martins,  inherited  red-green  blindness  is  on  the  in- 
crease. He  regards  Daltonism  as  a  negative  variant,  dependent  upon 
the  absence  of  certain  physiological  determinants  in  the  chromosomes 
of  the  fertilized  ovum.  He  looks  upon  myopia  as  belonging  to  the 
category  of  branch-de\dating  properties. 

No  importance  seems  to  have  been  attached  to  unilateral  color- 
blindness in  the  genealogical  researches  (0.  Becker). 

Congenital  blindness  is  principally  due  to  inherited  syphilitic  affec- 
tions of  the  optic  nerve,  retina,  and  chorioid,  to  the  early  forms  of  pig- 
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ment  degeneration  of  the  retina,  to  congenital  hydrophthalmos  and  to 
cataractous  degeneration  of  the  lens  in  consanguineous  marriages.  It  is 
attributed  less  often  to  deformities  of  the  eye  in  the  actual  sense. 

According  to  Heine,  *' congenital  amblyopia,''  which  is  not  suffi- 
ciently explained  by  the  ophthalmoscopic  picture  nor  by  the  refractive 
media,  is  caused  in  90  per  cent,  of  the  cases  by  a  central  scotoma.  This 
may  be  difficult  to  find,  and  may  change  in  intensity  and  extent.  But 
it  generally  prevents,  and  in  such  a  proportion  to  the  decrease  in  the 
visual  acuity  as  to  account  for  the  degree  of  congenital  amblyopia. 
According  to  W.  Lohmann,  the  ultimate  cause  is  that  in  these  cases  the 
perceptive  elements  are  farther  apart  than  normally.  Where  this  exists 
he  has  found  a  difficulty  of  fusion  such  as  exists  in  persons  with  normal 
vision  in  the  peripheral  parts  of  the  retina.  The  affection  is  nearly 
always  unilateral.    High  degrees  of  bilateral  amblyopia  are  very  rare. 

The  question  of  origin,  however,  is  still  an  open  one,  especially  its 
relation  to  a  possible  injury  at  birth;  because  it  is  very  improbable 
that  extravasations  of  blood  occurring  during  labor  would  always  be 
absorbed  without  leaving  a  trace. 

Congenitally  blind  individuals,  who  have  been  successfully  operated 
upon,  learn  to  understand  their  new  impressions  with  varying  degrees 
of  rapidity.  Those  who  become  blind  at  an  early  age  will  learn  quicker 
in  proportion  to  the  extent  to  which  they  recall  their  first  optical  concepts. 

The  causes  of  blindness  acquired  in  infancy,  which  still  amoimts 
to  25.6  per  cent,  of  the  total  number  of  the  blind,  vary  according  to 
country  and  period.  In  Siberia,  for  instance,  the  first  place,  after  tra- 
choma, is  occupied  by  smallpox,  which  in  Germany  stands  last.  The 
principal  causes  of  blindness  in  the  first  years  of  life  are:  ophthalmia 
neonatorum;  ''scrofulous'^  corneal  ulcers  which  have  run  an  unfavorable 
course,  as  after  measles ;  ocular  diphtheria ;  severe  trauma  of  one  or  both 
eyes  (especially  the  dangerous  lime  bums);  and  sympathetic  involve- 
ment of  one  eye  after  injury  to  the  other.  Such  an  affection  is  apt  to 
run  a  particularly  severe  course  in  infancy. 

It  is  only  during  the  last  decades  that  the  relation  of  early  blindness 
to  weak-mindedness,  and  ocular  defects — such  as  high  degrees  of  myopia 
or  weak  \dsion,  etc. — to  mental  inferiority  has  been  investigated.  Some- 
times bUndness  occurs  simultaneously  with  congenital  weak-mindedness 
and  sometimes  the  case  is  one  of  the  mental  backwardness  of  generally 
immature  children,  who  have  acquired  blindness  at  an  early  period. 
Attempts  have  been  made  to  improve,  exercise,  and  utilize  any  possible 
visual  renmant  by  the  use  of  appropriate  glasses,  and  the  visual  remnants 
in  these  children  should  be  tested  at  as  early  a  time  as  possible,  precisely 
as  hearing  renmants  are  tested  in  children  who  have  become  deaf  at  an 
early  age.    Considering  the  absence  of  the  simplest  conceptions  in  the 
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child's  mind,  this  is  a  difficult  if  not  ahnost  impossible  task.  Similar 
conditions  prevail  in  testing  for  color  perception,  which  demands  a  good 
visual  memory,  and  is  therefore  at  the  same  time  valuable  for  determin- 
ing the  intelligence  of  weak-minded  children.  The  visual  acuity  of 
feeble-minded  children  was  found  in  general  to  be  less  than  that  of 
normal  children,  and  the  nmnber  of  weak-minded  children  with  red- 
green  blindness  was  found  to  be  greater  than  of  those  mentally  normal. 

The  percentage  of  myopia  in  all  groups  was  imexpectedly  small. 
In  children  with  impaired  intellect  the  ocular  defects  consist  chiefly  in 
anomalies  of  refraction. 

According  to  Gelpke,  one  hundred  and  eighty-nine  cases  of  impaired 
vision  out  of  two  hundred  and  ninety-four  could  be  considerably  im- 
proved by  proper  spectacles.  Compensation  of  these  defects  by  cor- 
rection, and  systematic  attempts  to  exercise  the  amblyopic  eye  with 
the  better  eye  closed,  are  important  from  an  educational  point  of  view, 
because  by  improvement  of  the  visual  power  children  are  rendered 
more  receptive  to  sensory  impressions  of  all  kinds. 

I  have  repeatedly  noted  that  after  enucleation  of  one  eye — because 
of  intra-ocular  tumor,  serious  trauma,  etc. — the  vision  of  the  other  eye 
was  considerably  increased  by  careful  correction  of  the  faulty  refraction 
after  the  patient  had  become  accustomed  to  wearing  spectacles.  For 
example,  in  a  young  man  of  twenty-five,  with  corneal  astigmatism,  his 
central  vision,  which  had  been  reduced  to  one-fourth,  rose  to  6/6.  If, 
then,  impaired  vision  can  be  improved  in  an  eye  which  has  passed  the 
stage  of  development,  this  must  be  applicable  with  greater  force  to 
yoimger  individuals.    However,  the  expected  increase  may  fail  to  occur. 

Owing  to  their  congenital  defect  children  bom  blind  leam  to  speak 
much  later  and  more  slowly  than  normal  ones.  Development  of  speech 
is,  of  course,  slower  still  in  those  cases — fortunately  rare — which  are 
bom  deaf  and  blind.  The  outlook  is  more  hopeful  when  children  become 
deaf  and  blind  at  a  later  period,  even  if  before  speech  has  been  completely 
acquired.  Girls  are  relatively  oftener  so  affected  than  boys.  There 
are  several  cases  on  record  of  complete  deafness  and  bUndness,  deafness 
with  remnants  of  sight,  or  blindness  with  remnants  of  hearing  power. 

As  to  etiology,  Bmehl  found  hereditary  syphiUs  in  one-half  and 
meningitis  in  one-fomth  of  the  cases;  60  per  cent,  of  the  deaf  and  blind 
were  females.  According  to  Bruehl,  one-third  may  be  saved  by  timely 
diagnosis  and  early  specific  treatment.  According  to  the  same  authority, 
instruction  is  best  imparted  in  special  institutes  for  children  who  are 
too  deaf  to  follow  the  lessons  in  institutions  for  the  blind,  and  too  weak- 
sighted  for  instruction  in  an  institute  for  deaf-mutes. 

Such  institutes  are  the  special  school  at  Venersborg,  in  Sweden, 
and  the  ''Deutsche  Taubblindenheim''  in  Nowawes,  near  Berlin. 


n.  DEVELOPMENT  OF  THE  INFANTILE  EYE 

The  eyelids  of  the  infant  present  no  peculiarities. 

The  position  of  the  infantile  orbit  is  horizontal.  That  is,  an  im- 
aginary axis  drawn  through  the  middle  of  the  facial  aperture  of  the  optic 
canal  lies  almost  completely  in  the  horizontal  plane.  The  divergence 
of  the  orbits,  which  increases  with  age,  is  of  importance  in  relation  to 
the  position  of  the  globe. 

The  orbit  is  relatively  larger  in  the  female  than  in  the  male,  while 
asymmetrical  development  is  about  equal  in  both  sexes.  According  to 
Merkel  and  Kallius,  considerable  differences  develop  with  increasing 
age.  A  frontal  section  behind  the  orbital  margin  in  the  adult  approaches 
the  shape  of  a  circle,  while  the  same  section  in  the  cranium  of  the  new- 
bom  assumes  the  shape  of  a  longitudinal  oval.  As  growth  proceeds, 
the  median  upper  parts  of  the  orbit  alone  remain  substantially  unchanged 
in  their  proportions.  The  growth  of  the  orbit  participates  in  that  of 
the  entire  face,  which  is  at  first  principally  downward;  as  childhood 
advances  and  the  face  becomes  wider,  the  orbital  development,  too,  is 
chiefly  lateral.  The  height  of  the  facial  aperture  of  the  orbit  increases 
so  rapidly  that  in  five-year-old  children  it  is  only  2  mm.  short  of  com- 
plete development;  at  seven  years  of  age  this  limit  is  usually  attained, 
but  the  shape  is  roundish,  owing  to  still  undeveloped  width. 

The  canal  of  the  optic  nerv^e  is  wider  and  more  irregular  in  children 
than  in  adults.  The  fissures  in  childhood  are  broad  and  roomy,  owing 
to  the  narrowness  of  the  temporal  part  of  the  sphenoid  bone. 

The  changes  of  the  orbital  shape  following  shrinking  of  the  anterior 
section  of  the  globe  or  after  atrophy  or  loss  of  the  eyeballs,  owing  to 
phthisis,  enucleation,  or  exenteration,  are  rather  important  and  in  the 
main  concern  the  anterior  segment  of  the  cavity.  The  soft  parts  in  the 
posterior  section  remain  more  or  less  well  preserved.  The  longitudinal 
diameter  remains  unchanged,  the  roof  shows  a  slightly  irregular  flat- 
tening of  the  conca\dty,  and  the  floor  a  slight  raising.  The  facial  orifice 
of  the  orbit,  however,  undergoes  the  greatest  changes,  its  height  being 
relatively  diminished,  while  its  width  remains  the  same. 

These  changes  may  be  distinctly  seen  in  early  childhood,  even  within 
a  period  of  ten  weeks. 

According  to  Merkel  and  Orr,  the  shape  of  the  eye  in  the  new-bom 
is  much  distorted.  The  nasal  half  somewhat  resembles  the  adult  shape, 
but  the  posterior  part  of  the  lateral  half  of  the  globe  has  a  considerably 
greater  curvature.  Accordingly,  the  visual  axis,  or  the  Une  between  the 
apex  of  the  cornea  and  ihe  fovea  centralis,  has  a  totally  different  posi- 
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tion  from  that  in  the  adult.  This  is  for  the  reason  that  in  the  infant 
the  distance  of  the  fovea  centralis  from  the  entrance  of  the  optic  nerv^e 
is  about  the  same  as  that  which  exists  in  the  adult. 

The  anterior  part  of  the  sclera  is  relatively  as  thick  as  in  the  adult, 
while  it  is  of  relatively  double  thickness  in  the  vicinity  of  the  optic  disc. 
The  part  of  the  sclera  which  is  visible  between  the  lids  is  so  thin  during 
childhood  that  the  pigment  of  the  chorioid  shines  through  with  a  sort 
of  bluish  transparency  in  deUcate  children. 

In  infants  the  cornea  is  relatively  larger  than  in  the  adult.  Some 
difference  in  its  thickness  also  is  not  improbable.  The  anatomical  find- 
ings in  this  respect  do  not  admit  of  conclusive  proof,  as  they  may  be 
illusory,  owing  to  an  indifferently  preserved  condition  of  the  eye. 

The  layer  of  the  eye  in  the  new-bom  is  characterized  by  an  absence 
of  pigmentation,  except  that  the  \dcinity  of  the  optic  nerve  shows  some 
pigment  deposits.  Owing  to  this  absence  of  pigmentation  of  the  stroma, 
the  color  of  the  iris  in  the  infant  presents  all  varieties  of  shade  from  light 
blue  to  blue-gray,  although  it  has  been  stated  that  here  and  there  chil- 
dren are  born  with  brown  hises.  They  soon  begin  to  darken,  and  within 
a  few  weeks  a  rather  dark  brown  color  may  appear.  In  other  cases  it 
may  require  from  several  months  to  two  years  before  the  iris  has  attained 
its  definite  color  and  development.  Even  in  adults  a  slight  increase  in 
pigmentation  is  quite  an  ordinary  occurrence.  The  processes  of  the 
stroma  cells  at  the  time  of  birth  have  been  found  microscopically  to  be 
much  more  slender  than  in  adults.  The  other  parts  of  the  medial  tunic 
probably  follow  the  same  course  in  pigmentation  as  the  iris. 

The  anterior  surface  of  the  iris,  which  in  the  new-bom  is  pressed 
forward  by  the  lens,  presents  the  same  material  condition  in  childhood 
as  in  later  years,  although  less  distinct.  The  stroma  is  at  first  very  thin. 
The  posterior  surface  of  the  iris  contains  crest-like  prolongations  of  the 
ciliary  processes,  which  traverse  the  iris  radially  and  later  disappear. 
In  children  the  pigment  membrane  on  the  posterior  surface  of  the  iris 
is  usually  so  strong  that  it  may  be  completely  detached  by  maceration. 

Congenital  variations  of  the  siuiace  of  the  iris  occur  often  in  the 
form  of  small  nodules  which  are  of  a  light  color  and  project  somewhat 
above  the  surface  of  that  membrane.  These  are  far  more  frequent  in  the 
lower  than  m  the  upper  half  of  the  ms.  Sometimes  these  nodules  appear 
to  be  loosely  adherent  to  the  iris  near  the  ciliary  margin,  rather  than  at  the 
pupillary  margin.  One  can  sometimes  count  ten  or  twenty,  or  even  more, 
though  they  are  then  not  uniformly  scattered  over  any  particular  area. 

The  pupil  is  not  often  in  the  centre  of  the  iris,  but  lies  inward  and 
downward  by  about  a  sixth  part  of  its  diameter. 

The  sphincter  pupilte  in  the  infant  has  the  same  width  as  in  the 
adult,  but  has  not  yet  attained  its  thickness.     On  the  contrary,  the 
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ciliary  body  is  half  as  thick  and  not  so  long  as  in  the  adult.  The  individ- 
ual meridional  and  circular  fibres  of  the  ciliary  muscle,  although  varying 
in  bulk,  can  already  be  recognized.  The  lens  is  disproportionately  large 
during  fetal  life,  its  development  anticipating  that  of  the  entire  globe. 
It  occupies  almost  the  entire  bulb,  lea\ing  but  a  small  space  for  the 
vitreous  behind  it.  It  is  globular  in  shape.  In  the  new-bom,  too,  it 
is  still  very  large  in  proportion  to  the  space  occupied  by  the  globe,  and, 
according  to  E.  v.  Hoppel,  also  rounder  in  shape  than  it  is  later.  The 
lenticular  margin  in  the  infant  is  almost  as  sharply  deUneated  as  in  the 
adult.  Similarly,  the  posterior  surface  has  a  greater  curvature  than 
the  anterior.  The  sagittal  diameter  is  scarcely  smaller  than  in  the  adult, 
while  the  equatorial  circumference  is  still  considerably  less.  Therefore, 
the  growth  of  the  lens,  which  continues  until  over  thirty  years  of  age, 
is  restricted  to  the  enlargement  of  the  circumference.  In  childhood  it 
consists  of  a  soft  but  inelastic  substance;  a  real  nucleus  is  not  yet  demon- 
strable, the  centre  being  almost  as  soft  and  osmotic  as  the  periphery. 
The  elastic,  lenticular  capsule  grows  thicker  in  the  course  of  years. 

The  zonula  is  firmly  adherent  in  the  new-bom  to  the  vitreous,  except 
at  its  anterior  part.  Its  fibres  extend  from  the  ora  serrata  to  the  pos- 
terior surface  of  the  iris.  Their  number,  however,  decreases  considerably 
in  time.  The  extensions  of  tlie  ciUary  processes  to  the  iris  disappear, 
together  with  the  foremost  zonula  fibres,  in  the  course  of  childhood. 
As  age  increases,  the  number  of  zonula  fibres,  which  are  attached  to 
the  lens  in  a  dainty  denticulation,  gradually  decreases  and  the  single 
fibres  become  thicker. 

The  vitreous  changes,  during  the  first  year,  to  a  more  compact 
cortex,  and  a  nucleus  is  formed  by  a  fold,  consisting  of  easily  torn  and 
even  deliquescent  tissue,  which  in  very  advanced  age  seems  to  disappear, 
save  for  a  few  remnants. 

The  ora  serrata  has  the  same  macroscopic  appearance  as  in  the 
adult,  except  that  the  \dsible  serration  of  the  retina  is  somewhat  less 
pronoimced.  A  physiological  excavation  of  the  optic  disc  is  present 
even  in  the  new-born. 

On  the  other  hand,  the  distinct  thickening  of  the  margin  of  the 
fovea  centralis  formed  in  the  adult  is  absent  in  the  new-born,  so  that 
the  gUstening  reflex  seen  with  the  ophthalmoscope  of  later  life  is  not 
present  in  the  infant's  eye.  The  fovea  in  the  new-born  (Konigstein), 
though  still  fimctionally  defective,  undergoes  considerable  changes  dur- 
ing the  first  weeks  of  fife.  This  is  especially  by  the  fonnation  of  the 
so-called  outer  fibrous  layer,  by  increase  and  development  of  the  cone 
bodies  at  the  floor  of  the  fovea,  and  by  involution  of  the  inner  layer. 

The  optic  nerve  is  quite  fully  developed,  its  width  being  only  a  few 
millimetres  less  than  in  the  adult. 
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Its  post-embryonal  growth  consists  principally  in  the  addition  of 
medulla  in  the  fibres,  as  the  medullary  sheaths  have  only  begun  to 
appear  at  bhlh.  This  explains  why  the  striking  change  of  the  color 
at  entrance  of  the  optic  nerve  of  the  adult  is  absent  in  the  new-bom. 
It  is  due  to  the  marked  thinning  of  the  nerve  at  that  place.  The  diameter 
of  the  central  vessels  increases  considerably  later  on  (Hertel).  The 
vessel  walls  are  about  half  as  thick  as  in  middle  life. 

The  weight,  shape,  and  size  of  infants'  eyes  may  vary  greatly.  This 
is  true  of  the  emmetropic  eye  of  the  adult  also,  as  one  may  find  large 
eyes  with  weaker  vision,  and  small  eyes  with  a  strong  optical  system, 
the  parallel  rays  in  each  case  falling  upon  the  retina  as  a  true  focal 
picture. 

While  the  weight  of  the  entire  body  increases  twenty-one  times 
during  the  period  of  growth,  and  that  of  the  brain  3.76  times  (Vierordt), 
the  weight  of  the  eye  until  fully  grown  increases  3.252  times,  and  its 
voliune  3.292  times  (L.  Weiss).  The  greatest  and  most  rapid  growth  in 
both  directions  occurs  in  the  first  seven  years,  after  which  it  is  both 
absolutely  and  relatively  much  slower  than  the  growth  of  the  body. 
The  diameter  and  circumference  of  the  eye,  according  to  L.  Weiss,  are 
as  follows:  The  proportion  of  the  vertical,  horizontal,  and  sagittal 
diameters  is  1.0  : 1.04  :  1.065.  The  vertical  and  horizontal  diameters 
grow  in  about  the  same  ratio;  the  increase  of  the  sagittal  diameter 
is  somewhat  less,  so  that  the  proportion  between  the  new-bom  and  the 
adult  is  as  follows:  Vertical  diameter  7  :  10.76,  horizontal  7  :  10.69, 
sagittal  7  :  10.19. 

In  this  way  the  juvenile  eye  grows  more  globular  up  to  the  ninth 
year.  This  difference  increases  as  the  child  grows  older,  bringing  the 
eye  to  its  final  shape,  in  which  the  horizontal  diameter  is  equal  to,  or 
larger  than,  the  sagittal,  while  the  vertical  diameter  remains  somewhat 
smaller  than  the  other  two.  This  is  in  spite  of  its  greater  growth,  since 
at  birth  it  was  considerably  smaller  than  the  sagittal. 

The  vertical  circumference  of  the  eye  in  the  new-bom  is  propor- 
tioned to  that  in  the  adult  as  1  :  1.4888,  the  horizontal  circiunference  as 
1  :  1.454,  and  the  equatorial  circumference  as  1  :  1.504. 

The  equatorial  circumference  of  the  eye  was  calculated  by  L.  Weiss 
as  49.3  in  the  new-bom  and  75.55  in  the  adult. 

Up  to  the  second  quarter  of  the  third  year  the  growth  of  the  optic 
axis  very  nearly  corresponds  to  that  of  the  brain.  Weiss  and  Halben 
have  estabUshed  the  following  measurements:  The  length  of  the  optic 
axis  in  the  new-bom  is  16.6  nmi.;  it  grows  in  the  first  month  to  17,  in 
the  second  to  17.5,  in  the  third  to  about  18,  in  6  months  to  18.6,  in  12 
months  to  19.5,  in  18  months  to  20.3,  and  in  3  years  to  21  mm.  From 
this  period  onward  the  growth  of  the  axial  length  is  considerably  retarded. 
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At  the  age  of  fourteen  to  fifteen  years  it  amounts  to  22.3  mm.,  while 
in  the  adult,  according  to  Weiss,  it  measures  about  23.85  nmi. 

The  ocular  region  of  the  normal  infant  presents  nothing  of  particular 
interest,  save  for  slight  superficial  injiuies  of  the  skin,  which  may  be 
due  to  forceps  delivery.  There  is  some  sUght  oedema  of  the  Uds  and  very 
slight  hypersemia  or  icterus  of  the  conjunctiva,  which  may  also  be  infil- 
trated with  slight  ecchymoses.  There  is  often  a  light,  diffuse,  grayish 
opacity  of  the  cornea,  which  is  rarely  pronounced,  and  disappears  more 
or  less  rapidly  in  the  course  of  a  few  days.  Generally  the  anterior 
chamber  is  rather  flat.  Residues  of  the  pupillary  membrane  are  relatively 
often  present,  either  in  one  or  both  eyes.  Some  of  the  threads  traversing 
the  pupil  are  so  delicate  that  they  can  be  recognized  only  with  obUque 
illumination. 

Both  the  lens  and  the  vdtreous  are  quite  transparent.  The  ocular 
fimdus  is  always  lighter  and  less  pigmented  than  in  the  adult,  and 
resembles  that  of  light  blondes ;  the  chorioidal  vessels  are  often  distinctly 
recognizable  and  the  intervascular  spaces  are  very  light.  The  region 
of  the  macula  lutea  is  more  uniform  and  of  a  rather  dark  tint,  but  rarely 
much  pigmented.  The  retinal  reflexes,  which  can  sometimes  be  seen  in 
older  children,  are  absent,  nor  is  the  reflex  stria  of  the  retinal  arteries 
as  distinct  as  in  adults. 

The  optic  disc  has  either  a  distinct  blue-gray  or  pale  red  coloration, 
according  to  the  illumination  used;  its  shape  is  almost  circular,  the 
vertical  axis  being  only  sUghtly  longer  than  the  transverse.  If  the 
transverse  diameter  is  considerably  reduced,  a  narrow  pigment  fringe 
can  be  seen  at  the  outer  margin  of  the  disc,  usually  with  a  narrow  scleral 
attachment.  The  optic  disc  is  often  sharply  outlined  by  a  more  or  less 
substantial  pigment  line.  Otherwise  the  ocular  fundus  presents  a  num- 
ber of  individual  physiological  peculiarities,  which  do  not  deviate  in  the 
main  from  the  ophthalmoscopical  picture  in  the  adult. 

Hemorrhages  of  the  retinal  veins  in  one  or  both  eyes,  usually  due  to 
diapedesis,  less  often  to  rupture,  are  of  exceedingly  frequent  occurrence. 
They  are  usually  located  in  the  region  of  the  posterior  pole,  less  often 
on  the  optic  disc  and  in  the  parts  of  the  retinal  periphery  visible  with 
the  ophthalmoscope.  According  to  v.  Sicherer,  the  right  eye  alone  is 
affected,  or  to  a  greater  extent,  by  the  first  occipital  presentation,  while 
the  left  eye  more  especially  in  the  second  occipital  presentation.  Two 
exceptions  to  this  rule,  however,  have  been  observed  when  the  caput 
succedaneum  was  on  the  one  side  corresponding  to  the  ocular  hemorrhage. 
Retinal  hemorrhages  of  childbirth  appear  either  as  roundish,  irregular, 
dark  red  spots  of  varying  size,  or  in  a  distinctly  radial  or  straight  arrange- 
ment. Sometimes  they  are  isolated,  in  other  cases  they  are  so  numerous 
and  diffuse,  extending  to  the  periphery,  that  but  few  areas  of  the  ocular 
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fundus  are  free  from  them.  They  are  speedily  absorbed  without  leaving 
any  of  the  white  spots,  such  as  are  often  seen  after  other  retinal  hem- 
orrhages. These  hemorrhages  are  attributable  to  marked  venous  stasis 
•during  birth.  If,  however,  there  is  a  hemorrhage  of  the  chorioid  in  the 
macular  region,  any  coexisting  retinal  hemorrhages  must  receive  serious 
consideration,  especially  if  there  is  an  hereditary  predisposition  to 
hyperopia  of  high  degree.  Then  hemorrhages  may  give  rise  to  congenital 
amblyopia  wdthout  actual  ophthalmoscopic  findings  later.  If  the  hem- 
orrhage is  chorioidal,  congenitally  atrophic  foci  in  the  pigment  epithelium 
may  follow  as  well  as  those  atrophic  changes  in  the  centre  of  the  ocular 
fundus  which  together  pass  later  for  a  central  chorioid  coloboma  (Plate 
XIX).  Such  a  causal  connection  is  still  more  probable,  if  simultane- 
ously with  retinal  hemorrhages  there  is  hemorrhage  into  the  anterior 
chamber  and  vitreous,  such  as  has  been  observ^ed  when  the  eyes  were 
really  injured  by  forceps  delivery  but  without  much  apparent  contusion 
of  the  globe. 

It  is  not  likely,  then,  that  an  abnormally  pale  color  of  the  optic  disc, 
coupled  with  unusual  thinness  of  the  retinal  vessels  and  intense  infiltra- 
tion and  opacity  of  the  papilla  and  its  adjacent  area,  will  disappear 
without  leaAdng  any  trace.  As  a  matter  of  fact,  in  two  cases  v.  Hippel 
found  anatomically  very  extensive  hemorrhages  in  the  suprachorioidal 
space,  as  well  as  in  the  disc  and  retina.  This  is  also  supported  by  the 
central  scotomata  found  by  Heine  in  the  majority  of  100  cases  of  con- 
genital amblyopia. 

An  ophthalmoscopic  picture  which  I  have  often  observed  is  charac- 
terized by  peculiarly  formed  extensive  pigmentation  and  connective-tissue 
development  in  the  region  of  the  optic  disc  and  the  surrounding  retina. 
It  is  accompanied  by  more  or  less  pronounced  changes  in  the  pseudo- 
membrane  of  the  retinal  vessels,  especially  increased  tortuosity  and 
connective-tissue  sheathing.  This  picture  is  likewise  due  to  hemorrhages 
of  the  optic  nerve  and  its  sheaths,  with  destruction  of  the  optic  disc. 
In  most  cases  this  is  caused  either  by  compression  of  the  orbit,  in  the 
passage  of  the  foetus  through  a  constricted  pehds,  or  by  application  of 
the  forceps.  These  vascular  changes  at  once  preclude  any  confusion  with 
meduUated  nerve-fibres.  In  the  differential  diagnosis  we  should  also  con- 
sider retinitis  proliferans,  and  the  results  of  tension  in  the  optic  nerve. 

Certain  cases  of  strabismus  and  hisufiicient  fusion  will  also  have  to 
be  referred  to  congenital  defects.  Panas  attributes  congenital  concomi- 
tant strabismus  to  meningeal  uiterpartum  hemorrhages  comprising  the 
muscle  nerves  of  the  eye  in  their  intracranial  course.  As  a  matter  of 
fact,  Sciini  and  Pinard  have  often  observed  in  the  new-born,  especially 
in  primiparai  cases,  alternating  periodical  strabismus,  which  usually 
disappeared  later,  but  which  j^ersisted  in  a  few  cases. 
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According  to  Schneller,  the  volume,  thickness,  width,  and  length  of 
the  recti  extemus  and  intemus  are  considerably  smaller  in  the  new- 
bom  than  in  the  adult.  According  to  L.  Weiss,  the  insertions  of  the 
four  recti  muscles  are  7  mm.  nearer  the  optic  disc,  and  a  comparison  of 
their  relative  distances  with  those  in  the  adult  shows  the  following 
figures:  1  :  1.5  :  1.4  :  1.36,  as  against  1  :  1.36,  1.4  :  1.6  respectively. 

In  regard  to  the  behavior  of  the  muscle  insertions  in  the  growing 
and  fully  developed  eye,  the  following  facts  are  of  importance:  The 
insertions  of  the  recti  extemus  and  inferior,  which  are  the  narrowest  at 
the  time  of  birth,  increase  more,  relatively,  than  the  two  largest,  the 
recti  intemus  and  superior.  Sometimes  the  line  of  insertion  is  nearly 
straight,  sometimes  more  or  less  curved,  sometimes  quite  irregular. 
In  exceptional  cases  there  is  a  separate  second  insertion,  which  is  more 
or  less  developed  and  lies  behind  the  regular  insertion.  Its  presence 
must  be  suspected  if,  in  an  operation  for  strabismus,  squinting  con- 
tinues, in  spit€  of  a  complete  division  of  the  affected  muscle. 

The  distance  from  the  insertion  to  the  corneal  margin  is  largest  in 
the  superior  rectus,  smallest  in  the  internal  rectus;  the  external  and 
inferior  recti  are  equidistant  therefrom,  although  occasionally  one  is  a 
little  nearer  than  the  other.  Oblique  insertion  of  the  internal  and  ex- 
ternal recti  also  often  occurs,  but  the  de\aation  is  usually  slight,  and 
compensated  for  by  the  fact  that  they  diverge  in  opposite  directions.  It 
also  happens  that  the  lines  of  insertion  of  these  two  muscles  do  not  run 
synmietrically  to  the  horizontal  meridian  and  so,  instead  of  striking 
the  centre  of  the  meridian,  they  are  changed  in  such  a  way  that  either 
the  part  above  the  horizontal  meridian  is  smaller  than  that  below  or 
the  tendon  of  the  internal  rectus  is  displaced  downward  and  that  of 
the  external  rectus  upward.  There  may  be  marked  variations  in  either 
eye  of  the  same  individual,  sometimes  amounting  to  diametrically 
opposite  conditions.  Similarly,  the  insertions  of  the  superior  and  in- 
ferior recti  are  often  asymmetrical  in  the  new-bom  as  well  as  in  the 
adult.  The  direction  of  the  lines  of  insertion  of  the  oblique  muscles 
has  been  found  to  be  subject  to  considerable  variation.  The  distance 
of  the  internal  rectus  from  the  comeal  margm  increases  with  growth 
more  than  that  of  the  three  other  straight  muscles.  On  the  other  hand, 
the  posterior  section  of  the  eye,  beginning  at  the  msertion  of  the  rectus 
muscles,  develops  regularly  in  emmetropic  eyes. 

Variations  of  the  ocular  muscles  are  very  rare. 

The  causes  of  the  spontaneous  cure  of  convergent  strabismus  are 
not  yet  settled.  It  may  be  due  to  a  change  of  the  orbit  in  relation  to 
the  growth  of  the  skull  and  face,  or  to  an  increased  divergence  of  the 
orbit,  as  L.  Weiss  assumes.  The  anterior  half  of  the  bulb  may  grow  more 
than  the  posterior,  or  there  may  be  an  unusually  strong  development 
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that  absorption  of  the  contents  should  be  promoted  by  the  application 
of  heat,  etc.,  and  that  a  Uberal  division  of  the  posterior  capsule  should  be 
made  if  necessary  to  retard  regeneration  of  the  lens  with  its  sequelae. 
Care  should,  of  course,  be  taken  not  to  injure  the  vitreous;  and  any  pull- 
ing of  the  ciliary  body  should  be  avoided.  Therefore  it  is  advisable  to 
perform  the  operation  under  anesthesia. 

The  act  of  seeing  being  a  psycho-physical  process,  it  depends  upon 
good  development  of  the  eye  and  brain.  An  infant  at  the  time  of  birth, 
however,  possesses  only  a  rudimentary  part  of  the  cerebellum,  connected 
with  the  spinal  cord  by  a  number  of  gangUa  near  the  base  of  the  skull. 
All  animals  possess  this  rudimentary  brain.  The  anatomical  function 
of  the  cerebellum  is  not  yet  fully  developed  in  infants;  it  is  not  particu- 
larly undersized,  but  the  delicate  development  of  the  niunerous  tracts 
is  still  missing.  If,  therefore,  the  eyes  of  the  new-bom  follow  the  light, 
it  is  principally  a  reflex  movement  which  in  a  very  short  time  is  aided 
by  turning  of  the  head. 

Thus,  the  new-bom  infant  perceives  impressions  with  the  eye,  the 
optic  nerve,  and  the  rudimentary  brain.  He  will,  however,  fail  to  under- 
stand what  he  sees  until  the  optic  impressions  are  often  repeated,  and 
all  of  the  complicated  cortex  and  nerv^e  tracts  which  are  necessary  for 
the  mental  understanding  of  the  optic  impressions  have  been  developed. 
Consequently,  our  ordinary  movements  of  the  lids  and  winking  of  the 
eyes,  caused  by  retinal  fatigue,  are  reflex  manifestations,  which  in  in- 
fants are  not  yet  frequent  and  pronounced. 

Vision,  and  the  development  of  the  correlated  cerebral  tracts, 
which  begins  at  the  time  of  birth,  will  be  missing,  in  the  absence  of 
optic  impressions,  as  in  congenital  total  atrophy  of  the  optic  nerve. 
The  psycho-physical  functions  will  develop  more  slowly  if  the  optic 
impressions  are  impaired,  as,  for  instance,  in  congenital  cataract. 

The  beha\nor  of  the  pupils  m  the  infant  and  during  the  first  year 
of  Ufe  is  instructive.  Thus,  Pfister  found  that  sensory  dilatation  of  the 
pupils  is  never  present  in  the  first  four  weeks.  The  maximum  degree 
possible  is  not  reached  imtil  the  sixth  year.  Bartels  states  that  strong 
illumination  of  the  pupils  of  a  waking  infant  causes  but  very  slight 
reaction,  the  contraction  amounting  to  no  more  than  3.5-2.5  mm.  It 
requires  very  intense  illumination  to  cause  a  contraction  to  1.5  mm., 
such  as  occurs  in  adults  over  fifty  years  of  age.  With  very  weak  illumi- 
nation the  pupillary  diameter  never  exceeded  5  mm.,  the  average  being 
4  mm.,  as  against  5.5-8  mm.  in  middle-aged  individuals.  Bartels  found 
that  the  pupils  contracted  to  1.5  mm.  during  sleep,  while  H.  Gudden 
usually  foimd  them  much  less  contracted  than  in  adults  (2.2-2.5  mm.). 
Both  Bartels  and  Gudden  have  observed  that  the  pupils  dilate  very 
slowly  upon  awakening,  and  they  never  exceed  an  average  width  of 
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3-3.5  mm.  The  dilatation,  however,  is  more  rapid  and  a  Uttle  more 
extensive  when  the  infant  is  shaken  or  patted  upon  the  back. 

From  about  the  third  month  the  pupils  are  somewhat  more  con- 
tracted during  sleep,  and  between  the  sixth  and  seventh  months  miosis 
below  1.5  nmi.  has  been  observed.  The  lightning-like,  extensive  dilata- 
tion of  the  pupil  in  adults  upon  awakening  is  only  gradually  developed, 
and  at  the  age  of  one  year  is  yet  far  from  complete. 

The  first  pupillary  reflex  is  reaction  to  Ught,  which,  according  to 
Pfister,  is  followed,  between  the  second  and  the  fourth  months,  by  reflex 
winking,  and  later  by  reaction  to  skin  irritation.  Reaction  to  mydriatics, 
even  in  conjunction  with  cocaine,  is  slighter  during  the  first  and  second 
years  than  in  adults,  because  the  factors  causing  the  dilatation  are  not 
yet  powerful.  The  pupils  are  not  contracted  during  sleep  in  the  first 
weeks  of  Ufe,  because,  according  to  H.  Gudden,  of  imperfect  develop- 
ment of  the  medullary  sheaths  of  the  oculomotor  and  optic  nerves. 
For  the  same  reason  the  connection  between  the  centres  of  the  optic 
nerve  and  that  of  the  sphincter  of  the  iris  is  as  yet  defective  in  function. 
Miosis  during  sleep  is  not  distinctly  present  before  the  third  or  fourth 
month.  This  means  that  when,  with  the  exception  of  the  pjrramids, 
the  medullary  development  in  the  area  of  the  cms  cerebri  is  nearly  or 
entirely  complete,  the  medullary  sheaths  and  the  ganglion-cells  are  still 
only  in  the  stage  of  development  over  large  areas  of  the  cortex.  For  this 
reason  miosis  may  be  attributed  to  an  irritation  or  overacti\dty  of  the 
lower  tracts  of  the  oculomotor,  at  least  in  the  area  of  its  nucleus  in  the 
corpora  quadrigemina.  This  is  also  indicated  by  the  fact  that  the  eyes 
of  new-born  children  roll  distinctly  upward  in  sleep. 

The  sudden  maximum  dilatation  of  the  pupils  is  a  cortical  reflex 
of  the  cerebrum.  It  does  not  occur  until  conscious  movements  of  the 
mouth,  arms,  and  hands  are  made  and  the  first  complicated  associations 
of  ideas  are  practised. 

E.  Hering  has  investigated  the  question  whether  the  physiological 
act  of  vision  and  the  perception  of  space  is  congenital  or  acquired.  Ap- 
parently each  act  of  distinct  vision  is  a  component  part  of  the  perception 
of  space.  Thus  infants  with  congenital  or  early  acquired  dense  opaci- 
ties of  the  media  can  only  distinguish  light  and  dark.  They  cannot 
state  from  which  side  the  eyes  are  being  illuminated,  although,  Uke 
individuals  with  normal  eyes,  they  are  able  to  localize  the  so-called 
pressure  phosphene,  usually  consisting  of  a  light  disc  with  a  dark  centre. 

Associated  ocular  movements  can  be  observ^ed  in  the  new-bom  in 
the  wakijig  •  state,  and  an  eye  with  congenital  or  early  acquired  blind- 
ness carries  out  the  same  movements  as  the  nonnal  eye.  In  the  first 
days  of  life,  unilateral  or  dissociated  movements  are  sometimes  observed. 
This  points  to  subcortical  innervation  of  the  ocular  muscles,  aside  from 
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the  usually  dominating  cortical  centres;  the  movements  resulting  there- 
from need,  of  course,  not  be  associated. 

The  "physiological  incongruity''  of  the  retinae,  slight  though  it 
may  be,  points  to  a  congenital  difference  in  the  impressions  of  space  and 
du'ection  obtained  from  various  parts  of  the  retina. 

The  binocular  perception  of  depth  is  likewise  a  function  of  vision 
depending  upon  congenital  conditions.  The  two  eyes  of  a  new-bom 
infant  do  not  form  two  pictures  any  more  than  do  those  of  an  adult. 
All  simple  and  space  vision  is  congenital,  as  otherwise  an  infant 
would  have  to  search  for  the  two  pictures  belonging  to  each  other,  fuse 
them  and  arrange  them  accordmg  to  the  dimensions  of  their  depth. 
The  same  is  true  of  the  oculomotpr  apparatus,  the  associative  use  of 
which  needs  not  be  specially  acquired.  At  the  same  time,  habit  and  use 
in  all  organs,  particularly  the  eyes,  have  a  powerful  influence  upon 
their  function.  Although  the  structure  of  the  eye  and  its  central  con- 
nections must  be  assumed  to  be  as  necessarily  congenital  as  is  the  sen- 
sation of  space,  the  latter  does  not  display  any  essential  associative 
function  until  it  is  developed  from  the  relation  of  the  objects  to  our 
mental  organs.  The  surrounding  world  does  not  cross  the  threshold  of 
the  awakening  infantile  consciousness  until  the  child  has  learned  to 
realize  all  mental  impressions  as  belonging  or  not  belonging  to  his  own 
body.  Thus,  the  correct  position  of  the  eyes,  when  looking  at  an  object, 
is  not  acquired  until  the  first  year,  and  the  globes  are  often  turned 
inward,  even  sometimes  as  if  the  object  looked  at  were  on  the  tip  of 
the  nose. 

The  fact  that  the  new-bom  gradually  learn  to  distinguish  light- 
sensations,  demarcated  Ught-areas,  to  recognize  shape,  distance,  and 
colors,  has  been  observed  in  infants  who  suffered  temporarily  from 
amaurosis  due  to  blepharospasm,  or  who  recovered  their  sight  through 
an  operation  after  congenital  or  early  acquired  blindness.  In  two  cases 
of  Uhthoff's  there  was  a  remarkable  reduction  of  nystagmus;  in  another 
case  a  hitherto  apathetic  boy  acquired  great  vivacity. 

Normal-sighted  individuals,  when  looking  straight  ahead,  will 
simultaneously  perceive  all  objects  with  both  eyes,  except  those  located 
at  the  extreme  periphery  right  or  left.  The  objects  depicted  in  the 
centre  of  the  two  retinae,  or  other  functionally  identical  places,  are 
blended  into  a  uniform  cerebral  impression,  or  binocular  vision.  How- 
ever, to  a  certain  extent  the  brain  is  also  capable  of  fusing  pictures 
which  do  not  fall  upon  geometrically  identical  places  of  the  retinae,  a^? 
is  proved  by  the  ability  to  observe  near  objects  and  by  the  perception 
of  depth.  This  is  a  purely  psychic  process,  kno^\Ti  as  the  fusion  ability. 
Worth  and  others  have  made  the  following  observations  on  the  develop- 
ment of  binocular  vision:  the  pupillary  reaction  present  in  earUest 
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infancy,  and  the  "  fixation '^  reflex  of  the  ophthalmoscope,  on  the  part 
of  an  infant  only  a  few  hours  old,  show  a  normal  act  of  the  macula 
lutea  of  each  retina  from  the  moment  of  birth.  Also,  the  uniform  move- 
ment of  the  eyes  upward  or  downward  proves  the  association  of  both 
eyes  for  vertical  movements. 

The  development  of  the  association  of  the  two  eyes  in  horizontal 
movements,  which  is  of  the  utmost  importance  for  the  binocular  proc- 
ess of  vision,  has  occurred  in  the  fifth  or  sixth  week,  with  suflScient 
exactness  to  reflect  pictures  of  an  object  upon  symmetrical  points  of  each 
cornea.  WTiile  one  eye,  however,  engages  the  ophthalmoscope,  the  other 
is  sometimes  deflected  inwardly  to  a  slight  extent  or,  in  rare  cases,  out- 
wardly. The  coordination  of  both  eyes  in  the  horizontal  plane,  and  their 
fusing  ability,  are  still  so  uncertain  in  the  first  months  of  Ufe  that  a 
gastric  or  other  disturbance  may  cause  the  deflection  of  an  eye,  or  an 
inward  squint  of  both  eyes,  for  a  few  seconds  or  longer. 

After  about  the  first  year,  the  eyes  exert  themselves  to  a  greater 
degree  to  eflfect  binocular  vision,  so  that  the  power  of  fusion  is  normally 
develoj)ed  before  the  end  of  the  sixth  year. 

The  ability  to  fully  appreciate  space  is  acquired  in  the  third  year, 
based  upon  distinct  impressions  retained  in  the  memory.  Increased 
experience  and  perception  serve  to  develop  exact  vision,  such  as  measiu'e- 
ment  by  the  eye,  perception  of  distance,  estimation  of  depth,  and  the 
development  of  visual  memor3^  Boys  usually  show  greater  aptitude  in 
developing  these  characteristics  than  girls. 

It  may  also  happen  that  this  visual  experience  is  lost  after  ha\dng 
been  possessed.  This  may  be  a  purely  psychic  disturbance,  as  when  a 
child  becomes  temporarily  blind  through  blepharospasm  or,  for  a  longer 
time,  from  cataract.  As  is  the  ca^^c  in  those  congenitally  blind  who  have 
l>oen  successfully  oporateil  upon,  vision  must  be  reacquired  after  the 
cattmict  or  l^lepharospjisni  htu^  Ihhmi  removed. 

As  to  the  color-sense  of  infants,  it  hjis  so  far  been  found  that  the 
new-]K)rn  infant  does  not  liave  any  clear  color  i)erception,  but  merely 
general  impivssions  of  light,  dark,  and  color.  Preyer  observed  in  his 
infant,  when  one  month  old,  that  color  caused  pleasure.  In  the  second 
year  the  color-senst*  wjis  fully  devt*lo|KHl,  and  in  the  third  year  the 
colors  could  ])e  cornrtly  named. 

For  tiftiHMi  days  W.  A.  Nagel  studiinl  the  color-sense  of  a  child  two 
years  and  four  niontlis  old.  The  child  leanunl  jnmieiiiately  not  only  the 
nnl  of  the  spectrum,  Init  also  otlier  tints  of  nnl,  including  rose,  purple, 
and  sometimes  orange,  (irtn^n  was  rapidly  distinguisheil  and  retained; 
violet  and  black  weiv  ivcognized  a  lew  days  later,  while  gray  and  blue 
nM]uiriHl  a  little  longer.  Tlu*  name  for  blue  had  luH^n  forgotten  in  two 
days,  but  tlie  color  itself  was  but  rart^ly  mistaken  for  others. 
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K.  L.  Schaefer  states  that  the  ability  to  discern  the  principal  colors 
— red,  yellow,  green,  blue,  and  violet — sets  in  simultaneously  at  a  certain 
stage  of  development.  This  depends  upon  the  examination  itself  or 
other  accidental  causes,  such  as  a  predilection  for  a  certain  color.  For 
instance,  if  a  certain  color  test  is  used  at  one  time,  and  a  different  test 
at  another  time,  in  order  to  test  the  accuracy  of  the  color  perception, 
the  respoase  to  a  particular  color  is  prompt.  Blue  and  red  are  usual 
favorites,  and  saturated  tints  give  more  pleasure  than  pale  ones. 

The  absolute  perception  of  colors  requires  first  the  optical  distinc- 
tion, then  the  correct  name,  and  finally  a  satisfactory  memory. 

The  ability  or  inability  to  distinguish  colors  is  therefore  congenital, 
as  they  are  present  as  soon  as  the  eye  develops,  the  brain  is  capable  of 
perception,  and  the  necessary  ner^e  connections  are  formed.  A  con- 
genitally  blind  eye  which  has  been  successfully  operated  upon  can 
immediately  distinguish  colors  like  a  normal  eye;  indeed,  various  quali- 
ties of  Ught  have  already  been  recognized  before,  although  not  to  the 
same  extent. 

The  abiUty  or  inability  to  distinguish  colors  is  no  test  of  congenital 
intelligence.  F.  Warburg,  however,  found  the  ability  to  name  colors  a 
good  guide  in  determining  whether  the  intelligence  of  a  child  is  so  re- 
stricted as  to  require  instruction  in  special  classes.  Weak-minded  chil- 
dren acquire  color  distinction  very  late,  or  not  at  all.  Mental  inferiority 
may  therefore  be  assumed  to  exist  when  a  child,  upon  entering  school, 
cannot  name  black  and  red  correctly,  while  the  ability  of  a  six-  or  seven- 
year-old  child  to  distinguish  brown,  gray,  etc.,  correctly  is  proof  of 
superior  intelligence. 

Kannegiesser  states  that  pupils  attending  his  special  school,  whose 
color-sense  was  markedly  defective,  could  not  be  promoted  to  higher 
grades  at  the  end  of  the  year. 

Gelpke  found  that  a  large  percentage  of  demented  children,  in  all 
probability,  had  the  correct  color-sense,  but  were  unable  to  name  the 
colors  correctly.  Girls  usually  have  a  better  color-sense  than  boys, 
probably  because  their  dresses  and  other  articles  belonging  to  them 
display  more  diversity  of  colors. 

E.  Kahn  states  that  the  color-sense  is  not  fully  developed  in  the 
majority  of  children  during  the  first  school  years;  usually,  the  names  for 
pink,  orange,  and  violet  are  missing. 

The  refraction  of  the  eyes  in  the  new-born  is  nearly  always  hyper- 
metropic. This  usually  amounts  to  2  or  3  D,  and  is  not  caused  so  much 
by  a  short  optic  axis  as  by  increased  curv^ature  of  the  cornea  and  in- 
creased bulging  of  the  lens.  It  is  often  accompanied  by  regular  astig- 
matism, with  increased  refraction  of  the  vertical  meridian.  Elschnig 
states  that  myopic  refraction  of  4  to  7  D  is  often  found  with  the  skia- 
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scope  in  from  two  hours  to  two  days  after  birth,  chiefly  in  infants  whose 
eyes  display  active  movements  shortly  after  birth.  Instillation  of 
atropin  causes  the  myopia  to  give  way  to  a  slightly  hjrpermetropic  state 
of  refraction.  In  some  infants,  especially  those  with  convergent  and 
active  upward  and  downward  ocular  movements,  the  refraction  varied, 
and  there  was  transient  myopia.  Here,  again,  paralysis  of  accommoda- 
tion through  atropin  showed  hypermetropic  or  approximately  emmetropic 
refraction.  In  some  cases  there  is  originally  hjrpermetropic  or  approxi- 
mately emmetropic  refraction ;  these  are  usually  children  with  very  large 
pupils,  and  those  whose  eyes  are  almost  motionless  when  lying  down. 

Spasm  of  accommodation,  therefore,  renders  many  infants  myopic; 
paralyzing  the  accommodation  with  atropin  will  make  the  conditions 
disappear. 

Spasm  of  accommodation,  which  in  many  cases  is  quite  constant, 
and  in  others  variable  during  examination,  is  attributable  to  imsuitable 
and  involuntary  innervation  following  the  first  attempts  at  vision,  and 
an  abnormal  reaction  of  the  infantile  eye  to  the  first  rays  of  Ught. 

Congenital  myopia  in  the  true  sense  has  never  been  observed.  The 
majority  of  juvenile  eyes  become  emmetropic  in  the  course  of  years,  or 
*' typically  normal,''  according  to  Bonders.  The  ideal  condition  of  a 
pencil  of  rays  starting  from  an  illuminative  point  on  the  retina,  and 
then  becoming  parallel  after  passing  through  the  dioptric  system,  does 
not  often  occur,  according  to  Straub.  On  the  other  hand,  this  condition 
is  partly  the  result  of  an  adaptation  by  the  lens  to  anomalies  which 
exist  in  the  corneal  curvature  or  in  the  length  of  the  optic  axis. 

Aside  from  the  fact  that  hjrpermetropic  eyes  are  of  shorter  axial 
length  than  myopic  eyes,  they  are  further  distinguished  by  a  difference 
in  the  principal  focal  distance  of  the  lens.  The  first  factor  causes  the 
refractive  error,  the  second  attempts  to  correct  it.  Accordingly,  the 
refractive  power  of  the  lens  is  greater  in  hjrpermetropic  than  in  emme- 
tropic and  myopic  eyes. 

Psychic  weeping  is  completely  absent  in  the  new-bom,  and  reflex 
weeping  occurs  only  to  a  small  extent.  However,  irritation  of  the  mucous 
membrane  of  the  nose  causes  tears,  showing  that  the  lachrjrmal  glands 
are  already  capable  of  secretion.  Sommer  observed  absence  of  both 
forms  of  weeping  in  an  otherwise  normal  child  of  two  and  a  half  years; 
he  also  states  that  psychic  weeping  occurs  later  in  weak  children  than 
in  those  well  developed. 


m.  EXAMINATION  OF  CHILDREN  WITH  OCULAR  AFFECTIONS 

The  examination  is  not  restricted  to  the  eyes,  competent  treatment 
of  the  latter  requiring  a  thorough  examination  of  the  entire  constitution. 
Pathological  changes  of  the  eye  often  point  to  organic  or  constitutional 
affections,  and  in  other  cases  the  eyes  are  secondarily  affected.  With 
each  patient  it  is  important  that  the  eyes  should  be  systematically 
examined.  But  functional  tests  as  to  central  vision,  refraction,  accom- 
modation, light-sense,  color-sense,  field  of  vision,  space-sense,  movements 
of  the  eyes  and  positional  anomalies,  binocular  vision,  are  not  easily 
applied  with  infants,  and  in  most  cases  they  can  be  effected  only  after 
a  certain  degree  of  intelligence  has  developed. 

The  child  should  not  be  frightened,  and  with  excitable  children  the 
examination  should  be  made  with  more  than  ordinary  care.  There 
should  be  no  intense  illumination,  as  for  instance  from  a  bright  window ; 
but  some  place  in  the  room  should  be  selected  where  the  illumination 
is  evenly  diffuse.  The  child  should  not  be  touched  or  held  while  the 
anterior  sections  of  the  eye  are  being  examined,  but  in  case  of  need 
very  gentle  traction  may  be  made  on  the  upper  lid  with  the  finger. 
A  watch  or  some  other  bright  object  may  serve  to  divert  the  attention. 
If  there  is  photophobia,  half  the  eye  should  be  screened. 

The  bulbar  conjunctiva  and  the  anterior  section  of  the  sclera  may 
be  seen  by  drawing  the  lid  up  and  down  from  the  globe,  and  having  the 
patient  look  downward,  upward  and  laterally.  The  inferior  tarsal  con- 
jimctiva  and  the  inferior  fornix  are  inspected  by  drawing  the  lower  lid 
downward  with  the  thumb  placed  near  the  palpebral  margin,  while 
the  patient  looks  upward. 

Inspection  of  the  superior  tarsal  conjunctiva  and  the  superior  for- 
nix requires  eversion  of  the  upper  lid,  which  in  little  children  is  effected 
as  follows:  the  thiunbs  of  the  right  and  left  hands  are  placed  on  the 
anterior  surface  of  the  upper  and  lower  lids,  which  are  now  pulled  apart. 
By  exerting  pressure  against  the  orbital  margin — not  the  globe — the 
lids  are  turned  over,  exposing  the  tarsal  conjunctiva  in  its  entire  extent. 

In  order  to  see  the  fornix,  it  is  often  necessary  to  turn  the  lid  over 
twice.  To  do  this,  the  thumb,  or  a  small  glass  rod,  is  held  upon  the 
everted  margin  of  the  lid  (upper  margin  of  the  tarsus),  and  both  index- 
fingers  are  placed  flat  upon  the  palpebral  margin,  after  which  the  lid 
Ls  turned  over  again.  The  upper  fold  may  be  exposed  as  follows:  the 
upper  lid  having  been  everted  as  described  above,  it  is  held  with  the 
left  thiunb.  The  patient  should  look  down  as  far  as  possible.  The 
right  thxmib  is  placed  flat  upon  the  globe,  which  is  covered  by  the  lower 
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lid,  and  gently  but  powerfully  pushed  backward  into  the  orbit.  The 
everted  lid  is  slightly  drawn  upward  with  the  left  thumb,  the  patient 
being  instructed  to  look  continually  downward.  This  will  cause  the 
upper  folds  to  protrude  like  a  ridge,  allowing  inspection  as  convenient. 

As  these  manipulations  are  somewhat  painful,  it  may  be  advisable 
to  instil  a  2  to  3  per  cent,  solution  of  alypin  or  2  to  3  per  cent,  cocaine 
and  suprarenin. 

The  eversion  of  the  upper  lid  may  prove  impossible  if,  for  instance, 
the  tarsus  is  deformed  or  very  stiff,  if  the  palpebral  margin  is  rounding, 
or  is  deprived  of  the  cilise,  and  especially  if  the  conjunctiva  is  consider- 
ably shortened.  The  right  thumb  in  such  a  case  is  placed  on  the  surface 
of  the  lid,  as  just  described,  and  the  palpebral  margin  is  firmly  pushed 
from  below  upward  with  the  left  index-finger  or  the  thmnb. 

Inspection  of  the  anterior  sections  of  the  eye  may  be  made  difficult 
by  oedema  of  the  Ud,  and  still  more  by  blepharospasm. 

If  local  anaesthesia  is  desirable,  as,  for  instance,  in  constriction  of  the 
lids,  cocaine  suprarenin  is  instilled  ten  minutes  before  the  examination. 
This  solution  is  3  per  cent,  cocaine  muriat.,  or  salicylic.  5.0,  to  which  are 
added  five  drops  of  suprarenin  synthetic,  or  paranephrin  1.0  :  1000.0. 
The  fluid  is  made  pleasantly  warm,  so  as  to  prevent  its  being  diluted  or 
expelled  by  crying.  It  is  instilled  from  the  outer  can  thus  rather  than 
at  the  centre  of  the  eye,  so  as  not  to  frighten  the  child  unduly  (Fig.  12) . 

Sometimes,  though,  children  resist  the  ocular  inspection,  or  instil- 
lation of  cocaine  suprarenin  may  be  impossible,  as  in  infants  recently 
or  prematurely  bom,  or  in  blepharospasm  due  to  phlyctenular  inflam- 
mation of  the  eye,  etc.  In  such  cases  the  physician,  having  seated 
himself  with  his  back  toward  a  window,  and  with  his  feet  resting  on  a 
footstool,  takes  the  head  of  the  infant  between  his  knees,  which  are 
covered  with  a  towel.  The  nurse,  sitting  opposite  him,  holds  the  child 
in  the  dorsal  position  so  that  its  legs  are  underneath  her  arms,  and 
with  her  hands  she  draws  down  the  child's  hands. 

The  lids  are  cleansed,  cocaine  suprarenin  is  instilled  if  indicated, 
and  the  lids  are  carefully  and  gently  drawn  apart  so  that  the  surface 
of  the  globe  can  be  freely  inspected.  The  palpebral  conjunctiva,  how- 
ever, is  not  pressed  forw^ard,  lest  it  should  cover  the  cornea. 

If  satisfactory  inspection  cannot  be  obtained  in  this  way,  or  if 
digital  pressure  upon  the  globe  is  dangerous,  because  of  the  possible 
perforation  of  deep  and  partly  healed  corneal  ulcers,  the  plate  of  a  Des- 
marres  blepharostat  is  carefully  inserted  behind  the  upper  Ud,  upward 
and  forward  away  from  the  globe.  If  it  is  not  possible  by  drawing  down 
the  lower  lid  with  the  disengaged  hand  to  see  the  field  clearly,  then 
another  blepharostat  is  inserted  behind  the  lower  lid.  For  this  purpose, 
I  like  to  use  blunt  double  hooks  of  sufficient  size,  as  they  exert  less  pres- 
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Bure  than  the  specula.  The  insertion  of  a  lid  speculum  is  not  advisable, 
as  there  is  danger  of  perforation  of  the  cornea,  and  it  also  increases 
irritation.  General  anaesthesia  is  indicated  for  frightened  or  unruly 
children,  ethyl  bromide  being  sufficient,  as  only  a  short  narcosis  is  re- 
quired. This  should  be  administered,  however,  by  an  expert,  and  the 
effect  constantly  watched,  so  that  the  pupil,  for  instance,  is  never  allowed 
to  become  dilated.  This  will  also  facilitate  the  inspection  of  the  cornea, 
especially  if  a  simultaneous  instillation  of  fluorescein  has  revealed  indis- 
tinct epithelial  desquamation  and  mai^nal  ulcers.     This  method  of 


examination  is  therefore  indicated  in  patients  with  deep  corneal  ulcers, 
especially  if  the  globe  persistently  rolls  upward,  and  also  in  serious 
injuries  to  the  eyes.  The  same  course  is  adopted  when  changing  band- 
ages, if  necessary,  especially  after  serious  operations,  like  the  removal 
of  cataract,  etc. 

All  these  manipulations  are  more  easily  carried  out  with  the  patient 
in  the  recumbent  posture. 

If  the  presence  of  infectious  material,  especially  of  gonorrhceal  secre- 
tion, behind  the  oedematous  or  contracted  eyehds  is  suspected,  or  if  there 
is  any  other  danger  of  infection,  the  operator  will  do  well  to  protect  his 
eyes  with  large  watch-glaas  spectacles  before  everting  the  lids.     In- 
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fection  from  secretions  of  any  kind,  especially  in  affections  of  the  lids, 
lachrymal  organs,  and  conjunctiva,  should  be  guarded  against  by  dis- 
infecting the  hands  carefully,  both  before  and  after  the  examination. 

As  soon  as  the  conjunctiva  is  exposed,  its  surface  is  gently  cleansed 
with  a  sterile  cotton  carrier,  in  order  to  facilitate  a  more  careful  inspection. 

General  anaesthesia  is  contra-indicated  in  children  with  enlarged 
thsnnus  or  a  lymphatico-chlorotic  constitution,  as  these  conditions  are 
characterized  by  a  pathological  disposition  to  sudden  death.  They  are 
shown  by  follicular  hypertrophy  of  the  base  of  the  tongue,  especially 
by  the  simultaneous  presence  of  hyperplasia  of  the  lymphatic  tonsils, 
of  the  follicles  of  the  posterior  faucial  wall,  of  the  faucial  tonsils,  of 
the  Isnnph-glands,  and  of  the  spleen.  The  lymphatic  diathesis  is  often 
associated  with  hypoplasia  of  the  arterial  system  and  the  genitals.  In 
older  children  pronounced  hypertrophy  of  the  lingual  tonsils  can  be 
noticed  without  difficulty  by  depressing  the  tongue  with  a  spatula  or 
by  using  the  larjmgoscope.  The  hypertrophy  sometimes  appears  in  the 
shape  of  multiple  eminences,  sometimes  as  a  sessile  or  pedicled  tumor 
the  size  of  half  a  walnut ;  in  other  cases  only  one-half  of  the  lingual  tonsil 
may  be  hypertrophic.  This  condition  may  exist  without  giving  rise  to 
any  symptoms,  or  there  may  be  various  disturbances  from  mechanical 
causes, — as,  for  instance,  the  so-called  globus  hystericus, — or  also  from 
reflex  neuroses.  Examination  of  the  structiu^es  mentioned  is  just  as 
important  as  examination  of  the  heart. 


IV.  AFFECTIONS  OF  THE  EYELIDS 

These  aflfections  may  involve  the  lids  alone,  or  they  may  be  caused 
by  pathological  changes  in  the  conjunctiva  and  the  drainage  portions 
of  the  lachrymal  apparatus.  The  conjunctiva  forms  the  posterior  layer 
of  the  lid.  The  horseshoe-shaped  part  of  the  lid  fissure  at  the  inner 
canthus  contains  the  puncta  lacrimalia  on  the  posterior  margin  of  the 
lids,  at  the  crest  of  the  lachrymal  papilla.  Aflfections  of  the  globe  and 
orbit  may  likewise  cause  changes  of  the  lids,  as  they  also  cause  paralysis 
and  spasms  of  the  facial,  trigeminus,  and  sympathetic  nerves,  and 
changes  in  adjacent  parts  of  the  face. 

It  will  thus  be  seen  that  many  points  are  to  be  taken  into  considera- 
tion. The  two  eyes  should  be  constantly  compared,  in  order  to  detect 
any  shortening  of  the  lids,  either  congenital  or  acquired,  any  thickening 
of  tissue  layers  and  parts  of  the  lids  from  inflammation,  inflammatory 
or  pure  oedema  or  lymphatic  congestion,  thickening  of  the  tarsus,  swell- 
ing of  the  tarsal  conjunctiva,  or  new  formations  of  skin  or  cellular  tissue. 
Adhesions  of  the  eyeball  may  be  complicated  by  bulging  of  the  lids, 
accmnulation  in  the  lachrymal  sac,  inflammation  or  tmnor  of  the  lach- 
rymal glands,  osteophytes  or  enlargement  of  the  orbital  bones,  enlarge- 
ment or  bulging  of  the  eyeball,  orbital  tumors,  tenonitis,  etc. 

Retraction  and  flattening  of  the  lids  may  be  caused  by  enophthal- 
mus,  bulbar  phthisis,  or  defective  bones  of  the  orbital  margin.  Special 
attention  should  be  paid  to  anomalous  position,  entropion,  ectropion,  or 
changes  in  the  color,  such  as  hyperaemia,  vascular  dilatation,  hemor- 
rhages, or  pigmentation. 

The  physiological  condition  of  the  lid  margins  should  be  examined 
for  pathological  changes,  in  the  shape  of  deposits  of  epidermal  or  fat 
scales,  crusts  (desiccated  secretion  of  the  conjunctiva  or  pathological 
secretion  of  the  palpebral  glands),  scabs  (dried-up  ulcerous  secretions) 
on  the  epidermis  of  the  external  palpebral  margin  and  ciliae,  nodules, 
vesicles,  cysts,  new  formations,  ulcers,  scars,  or  injections.  The  phy- 
sician should  also  note  any  rounding  of  the  palpebral  edges  from  chronic 
inflammation  of  their  margins  and  of  the  conjunctiva,  any  contraction  of 
the  hair  area,  displacement  and  loss  of  the  ciliae,  madarosis  (Plate  I,  Fig.  4), 
distichiasis,  or  trichiasis;  any  changes  in  the  puncta  lacrimalia,  such  as 
absence  of  one  or  both  of  them,  cicatricial  adhesions,  etc.  Nor  should 
changes  in  the  opening  of  the  lids  (in  the  palpebral  fissure)  and  their  con- 
tents, such  as  ankyloblepharon,  blepharophimosis,  lagophthalmos,  ptosis 
and  true  ptosis  caused  by  paralysis  (Fig.  1),  pseudoptosis  with  hanging 
lid  in  trachoma  (Fig.  13),  or  symblepharon,  etc.,  be  overlooked. 
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ularis  (facialis);  Basedow^s  (Graves's)  disease;  absent  or  imperfect  invol- 
untary reflex  movements  of  the  lids,  or  their  retarded  or  rare  occurrence 
(Stellwag's  symptom);  absent  or  diminished  associated  movements  of 
the  upper  lid  with  downward  vision,  the  lid  at  first  failing  to  follow  the 
movement  of  the  bulb,  as  if  retained  by  a  spasm,  and  later  executing 
some  feeble,  fitful  downward  movements  (v.  Graefe's  symptom). 

A  more  or  less  pronounced  gaping  of  the  palpebral  fissures  may 
occur  in  one  or  bpth  eyes,  independently  of  bulbar  protrusion,  and  may 
simulate  exophthalmos.  Kocher  mentioned  retraction  of  the  upper  lids, 
when  some  object  is  rapidly  moved  up  and  down  in  front  of  the  eyes. 

A  tactile  and  thorough  examination  of  the  lids,  with  comparison  of 
both  eyes,  is  indispensable.  In  the  presence  of  tumors  and  inflammatory 
foci  the  movability  of  the  palpebral  skin  is  an  important  symptom.  A 
giving  way  to  pressiu'e  may  indicate  angioma  or  a  meningocele.  Fluctu- 
ation, elevation  of  temperatiu'e,  grating  and  crepitating  sensations  should 
be  noted  in  injuries  to  the  eye.  Pulse  vibrations,  lowered  sensation  or 
anaesthesia  of  the  palpebral  skin,  such  as  occiu*  in  herpes  zoster,  and 
susceptibility  to  pain  on  touching  the  eyelids,  should  also  be  looked  for. 

Open  wounds  of  the  lids,  superficially  visible  traumatic  canals, 
fistulse  of  the  lachrymal  gland  or  sac,  and  caries  of  the  bones,  require 
the  gentle  introduction  of  sounds.  Constriction  of  the  puncta  lacri- 
malia  and  canaliculi  demands  similar  treatment. 

I.  SPONTANEOUS   (NON-TRAUMATIC)   HEMORRHAGE  AND   CIRCULAtORY 

DISEASE  OF  THE  LIDS 

Petechiffi  are  of  particular  importance  in  leukaemia,  pseudoleu- 
kaemia,  purpura  haemorrhagica,  and  morbus  maculosus.  Small,  circum- 
scribed hemorrhages  of  the  lids  occur  in  grave  cases  of  scarlet  fever, 
and  macular  palpebral  blood  extravasations  in  the  so-called  septic 
changes  of  the  retina.  The  hemorrhagic  transudation  of  the  lids  in 
infantile  sciu'vy  (Barlow's  disease)  disappears  rapidly  as  soon  as  over- 
sterilized  milk  is  replaced  by  piu'e  raw  milk  and  a  fruit  diet,  such  as 
orange  juice  and  finely  minced  apple.  Hummelsheim,  who  noted  exoph- 
thalmos with  hemorrhagic  suffusion  as  the  only  early  symptoms,  states 
that  they  disappear  with  the  later  symptoms  of  distinct  pain  below  the 
epiphyseal  borders  of  the  femiu*,  etc.  In  pertussis,  hemorrhage  of  the 
lids  may  occur  by  bursting  of  blood-vessels.  This  is  usually  accom- 
panied by  hemorrhage  of  the  conjunctiva  (Plate  III,  Fig.  4),  which 
ceases  when  the  violent  coughing  is  relieved.  In  hemophilia,  v.  Michel 
observed  in  a  child  a  hemorrhage  which  extended  to  the  lid,  forehead, 
and  the  affected  side  of  the  skull,  following  a  slight  blow  in  the  region 
of  the  eyebrow.  As  a  rule,  these  hemorrhages  disappear  after  the  skin 
has  passed  through  the  usual  discolorations.     However,  a  cooling  band- 
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age  such  as  a  three  per  cent,  boric  acid  solution,  or  lead  water  with  equal 
parts  of  distilled  water,  may  be  applied. 

Compresses  and  puncture  are  required  only  in  extensive  hemor- 
rhages. 

Active  hypersemia  and  inflammatory  swelling  of  one  or  both  lids, 
of  varying  degree  and  extent,  and  accompanied  by  increased  tension, 
resistance,  and  local  temperature,  as  well  as  susceptibility  to  pressure, 
occur  in  inflammations  due  to  furuncles  and  to  erysipelas,  or  in  infections 
such  as  the  various  forms  of  acne.  This  is  also  the  case  in  folliculitis 
and  perifollicuUtis  of  the  meibomian  glands  (hordeolum  internum,  Plate 
I,  Fig.  6).  They  are  also  very  often  concomitant  manifestations  of  gon- 
orrhoeal  and  diphtheritic  conjunctivitis,  iridocyclitis  or  glaucoma.  Fur- 
thermore, phlegmons  of  the  orbital  cellular  tissue  are  obser\'ed  in  panoph- 
thalmia, in  suppurative  affections  of  the  lachrymal  sac  and  of  the 
accessory  sinuses  of  the  nose,  in  periostitis  of  the  orbital  margin  and  the 
superior  maxilla.  In  parotitis  the  external  parts  of  the  upper  Ud  are 
likewise  favorite  loci.  If  both  lids  are  involved,  the  upper  lid  is  usually 
more  enlarged  than  the  lower;  in  acute  dacryocystitis  (Plate  II,  Fig.  5) 
and  empyema  of  the  frontal  and  maxillary  sinuses  the  neighboring 
medial  part  of  the  lids  is  usually  attacked;  in  acute  dacryoadenitis,  the 
central  part.  Both  the  hypersemia  and  the  swelling  of  the  lids  usually 
disappear  with  the  cure  of  the  underlying  affection,  but  swelling  and 
relaxation  of  the  upper  lids  with  pseudoptosis  may  persist  for  some 
time. 

Engorgement  hypersemia  of  the  lids  is  a  bluish-red,  oedematous 
swelling,  which  usually  involves  the  tarsal  and  scleral  conjunctivse,  and 
may  be  caused  bilaterally  by  cyanosis,  cardiac  insufficiency,  or  by  Asi- 
atic cholera.  Unilaterally  it  is  due  to  circulatory  obstruction  of  the 
jugular  vein  and  the  sinus  cavemosus,  as,  for  instance,  in  the  presence 
of  thrombosis,  thrombophlebitis,  orbital  tumors,  pressure  of  swollen 
lymph-glands  upon  the  common  jugular  vein,  and  persistent  reflex 
spasm  of  the  musculus  orbicularis. 

Treatment  consists  in  the  removal  of  the  underlying  cause.  Should 
thickening  of  the  upper  lid  persist,  resembling  elephantiasis,  superficial 
painting  with  tincture  of  iodine,  repeated  if  necessary,  may  cause  its 
disappearance;  otherwise  partial  excision  may  have  to  be  resorted  to. 

The  following  conditions  are  of  general  diagnostic  importance: 
cedema  of  the  lids,  with  conjunctival  irritation  and  increased  lachryma- 
tion,  due  to  arsenic  and  iodine  poisoning;  erj'^thema  of  the  lids  in  febrile 
diseases,  oedema  in  myxoedema,  which  usually  occurs  in  the  lower  lids; 
oedema  of  the  lids  in  vasomotor  migraine;  the  cushion-like  swelling 
which,  according  to  Saenger-Ludeck,  occurs  early  in  Basedow's  (Graves's) 
disease;  the  acute  circumscribed  recurrent  cedema  of  the  lids  setting 
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in  spontaneously  and  accompanied  by  oedema  in  other  localities 
(Quincke's  disease).  Of  equal  importance  are  transient  cedema  in  in- 
fluenza, trypanosomiasis,  chronic  nephritis,  beri-beri,  and  in  scarlet 
fever;  also  the  pale,  diaphanous  cedema  in  trichinosis  which  occurs  at 
the  end  of  the  first  week  with  chemosis  of  the  conjunctivae  after  an 
attack  of  diarrhoea.  Then  there  is  facial  oedema  with  muscular  pain; 
persistent  oedema  due  to  lymphatic  stasis,  occurring  unilaterally  or 
bilaterally  and  either  in  one  or  both  lids,  although  usually  the  upper  one 
is  affected.  This  often  involves  parts  of  the  face  and  causes  nasal  affec- 
tions, such  as  chronic  rhinitis,  polypous  proUferations,  and  erysipelatous 
inflammations. 

(Edema  of  the  Uds  should  not  be  confused  with  leuksemic  or  pseudo- 
leukflemic  small  tumors  and  palpebral  infiltrations,  which  often  attack 
the  four  eyelids  S3mmietrically  and  do  not  extend  to  the  subconjunctival 
tissue,  as  do  lymphomatous  tumors.  Besides,  the  skin  can  be  raised 
in  these  growths,  which  is  not  the  case  in  oedema. 

The  irritation  of  the  conjimctiva  in  scarlet  fever  is  often  caused 
by  direct  infection.  In  the  stage  of  desquamation  it  may  lead  to  oedema- 
tous  catarrh  of  the  conjimctiva,  with  subsequent  ulcers  of  the  corneal 
margin. 

The  exanthemata  of  the  lid  in  measles,  rubeola,  and  scarlet  fever 
are  often  accompanied  by  excoriations  of  the  skin. 

The  treatment  for  this  condition  is  careful  inunction  of  the  lids 
with  a  thin  layer  of  a  3  per  cent,  boric  acid  ointment,  or  we  may  use 
ungt.  hydrarg.  praecip.  alb.  pultiform.  (0.1  lanolin,  vaselin.  Amer.  aa  5.0). 

3.  VARIOLA  OF  THE  LIDS 

The  involvement  of  the  Uds  by  smallpox  is  in  proportion  to  the 
eruption  on  the  face.  Hemorrhages  in  the  lids  usually  accompany 
hemorrhagic  variola.  If  the  eruptions  are  numerous,  the  oedema  may 
close  both  lid  fissures.  This  condition  is  often  accompanied  by  burning 
pain.  Although  the  oedema  itself  is  not  dangerous,  it  interferes  with  the 
examination  of  the  eyes,  which  should  be  done  daily,  as  there  is  fre- 
quently metastatic  involvement  of  the  conjunctiva,  cornea,  and  globe. 
In  difl5cult  cases  treatment  by  an  ophthalmologist  is  therefore  indis- 
pensable. 

The  diffuse  pustules,  which  are  located  at  the  upper  palpebral 
margins  more  often  than  at  the  lower  ones,  are  apt  to  spread  to  the 
palpebral  and  scleral  conjunctivae.  As  these  pustules  burst,  they  form 
crusts  agglutinating  the  palpebral  margins  and  cilia,  the  latter  falling 
out.  This  gives  rise  to  ulcerations,  similar  in  appearance  to  those  of 
diphtheria,  which,  owing  to  continuous  invasion  by  lachrymal  secretion, 
heal  with  difficulty.    The  entire  palpebral  margin  may  thus  be  changed 
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to  a  single,  slightly  hemorrhagic,  ulcerous  area,  which  in  turn  may  lead 
to  depressions  aiid  more  or  less  extensive  adhesions  of  the  palpebral 
margin.  Destruction  of  the  hair-follicles,  permanent  loss  or  malposition 
of  the  cilia,  ulceration  of  the  hair  bulbs,  chalazia,  hordeola,  and  occlusion 
of  the  meibomian  glands  may  be  the  result.  Cicatricial  ectropion, 
especially  of  the  lower  lids,  may  result  from  confluent  smallpox,  or 
entropion  from  lesions  and  retraction  of  the  inner  edge  of  the  lid  may 
follow  cicatricial  deformities,  with  thickening  of  the  entire  margin. 
Red  spots  sometimes  persist  at  the  margins,  becoming  more  hyperaemic 
with  each  rise  of  temperature.  The  cornea  is  in  particular  danger,  as 
mentioned  in  the  chapter  under  that  heading. 

Differential  Diagnosis. — ^Variola  can  be  confused  with  papulous 
measles  only  at  the  very  onset  of  the  eruption,  the  former  being  indi- 
cated by  the  burning  pain,  and  marked  oedema  of  the  lids. 

The  following  figm-es  relating  to  vaccination  are  deser\'^ing  of  con- 
sideration. In  Bohemia  there  are  two  hundred  and  fifty-three  blind 
people  who  owe  their  affliction  to  smallpox;  in  Bavaria,  which  is  of  equal 
size,  there  are  only  twenty-two,  twenty  of  whom  contracted  the  disease 
before  repeated  vaccination  was  introduced.  In  Sweden,  with  a  popu- 
lation of  five  million,  there  is  no  case  of  blindness  from  smallpox,  and 
this  decrease  did  not  become  evident  until  after  the  introduction  of 
repeated  vaccination. 

Treatment. — Inasmuch  as  inmiunity  is  only  for  a  term  of  years,  E. 
Le\y  suggests  first  of  all  that  physicians  and  nurses  in  attendance  upon 
patients  suffering  from  smallpox  should  be  immediately  vaccinated  or 
revaccinated.  It  has  often  occurred  that  other  patients,  as  well  as  phy- 
sicians and  nurses,  have  been  infected  in  hospitals.  If,  in  spite  of  this 
precaution,  a  freshly-vaccinated  individual  should  contract  the  disease, 
it  can  be  either  aborted  or  will  run  a  mild  course,  since  the  vaccination 
has  already  entered  the  suppiu-ative  stage  before  variola  has  fully  de- 
veloped, and  therefore  the  more  satisfactory  is  the  result. 

The  eruption  itself  is  perhaps  lessened  by  covering  the  face,  with 
the  exception  of  the  eyes,  nose,  and  mouth,  with  an  aseptic  slightly 
warmed  linen  bandage  moistened  with  a  mixture  of  equal  parts  of  \^ne- 
gar  and  cold  water.  On  this  small  pieces  of  ice  can  be  laid.  But  if  the 
eruption  has  already  api)eared,  we  can  perhaps  confine  the  suppuration 
within  the  narrowest  limits  possible  by  moistening  the  bandages  with 
equal  parts  of  a  verj^  weak  solution  of  muriatic  and  nitric  acids  in  dis- 
tilled water.  A  crust  soon  forms  which  is  covered  with  a  thin,  neutral 
layer  of  borated  lint,  until  the  scabs  fall  off.  The  application  is  renewed 
every  morning  and  e\'ening,  the  eyes,  nose,  and  mouth  remaining  free. 
This  arrests  scab  formation  at  the  lids,  agglutination  of  the  cilia  and 
retention  of  secretion  in  the  angles.    The  most  suital)le  ointments  are 
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boric  acid  with  vaseline-lanolin  (boric  acid  2.0,  vaseline-lanolin  aa  25.0, 
M.  F.  ungt.)  or  diachylon  ointment. 

The  ointment  is  removed  slowly  and  carefully  and  from  time  to 
time  a  cool  bandage  moistened  with  diluted  chlorine  water  is  substituted. 
Before  each  fresh  application,  the  lids  and  their  margins  are  carefully 
and  gently  cleansed  with  sublimate  {1  to  5000)  and  then  dried.  After 
desquamation  of  the  scabs,  powdered  starch  is  applied  where  the  process 
of  healing  has  begun.  The  whole  procedure  should  be  clearly  shown  to 
the  attending  nurse. 

The  light  in  the  room  should  be  subdued  without,  however,  inter- 
fering with  ordinary  ventilation. 


Rubbing  the  eyes  to  reIie^■e  itching,  especially  when  the  crusts  dry, 
increases  the  conjunctival  hyperaemia  and  induces  penetration  of  the  de- 
composed skin  into  the  conjunctival  sac.    It  should  therefore  be  avoided. 

Photophobia,  blepharospasm,  and  the  desire  to  rub  the  eyes  are 
relieved  by  instillation  of  a  2  per  cent,  cocaine  solution,  repeated  several 
times  a  day.  With  intractable  patients  and  children,  the  hands  and 
arms  are  confined  by  suitable  bandages  or  by  cardboard  splints.  Ad- 
hesions of  the  palpebral  fissure  are  prevented  by  pulling  the  lower  lid 
away  frequently,  and  separating  the  agglutinated  parts  gently  with  an 
aseptic,  thin,  blunt  glass  rod,  or  a  conical  sound  of  larger  calibre. 

Sties  are  ripened  by  applying  very  weak  on  the  bandages  a  cata- 
plasm, as  suggested  by  I>anglebert. 

Lai^  hordeoh,  which  often  fonn  a  circumscribed  thickened  projec- 
tion on  the  lid,  are  best  remo\'ed  by  galvanocautery,  using  a  finely- 
pointed  instrument  either  at  the  lid  or  tarsal  conjunctiva,  as  indicated 
(Plate  XXI,  Fig.  10).    But  this  operation  should  be  delayed,  if  possible, 
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until  the  eruption  has  subsided,  since  oedema  of  the  lids  may  interfere 
considerably  with  the  work. 

The  cEdema  itself  does  not  call  for  any  special  treatment.  But 
should  it  persist  after  the  disease  has  been  cured,  without  changes  in 
the  cartilage,  the  application  of  dry  heat  is  indicated.  It  may  be  made 
either  by  an  electro-thermophor  (Fig.  16),  or  a  warming  box  (Fig.  17), 
which  is  fastened  without  pressiu'e  over  one  or  both  eyes  with  gauze. 
The  box  is  esnveloped  in  cotton,  so  as  to  prevent  blistering.  Careful 
painting  with  tincture  of  iodine  has  a  favorable  effect.  This  should  be 
repeated  once  or  twice  after  the  lapse  of  eight  or  ten  days. 

Smallpox  ulcers,  which  appear  later,  are  best  cicatrized  by  careful 
superficial  galvanocautery,  or  careful  touching  with  chlorinated  silver 
nitrate,  fused  to  a  fine  sound. 

Faulty  position  of  the  cilia  and  marginal  erosions,  which  may 
cause  permanent  irritation  of  the  conjunctiva,  lachrymation  and  corneal 
ulcers,  should  be  corrected  by  drawing  out  the  hairs  with  ciUary  forceps 
(Plate  XXI,  Fig.  8)  or,  preferably,  by  electrolytic  destruction  of  the 
hair-follicle.  For  the  same  reasons  eversion  or  inversion  of  the  lid  is 
corrected  by  massage  or  appropriate  bandages.  If  these  measures  prove 
unsuccessful,  the  services  of  a  specialist  should  be  procured;  in  atypical 
cases  this  should  be  done  from  the  first. 

3.  VACCINE  INFECTION  OF  THE  LIDS 

An  auto-infection  of  the  eye  by  vaccine  pustules  or  an  infection  of 
a  non-vaccinated  person,  or  of  one  who  is  no  longer  immune  to  the 
vaccine  poison,  may  occur  in  the  form  of  a  vaccine  blepharitis  (Plate 
II,  Fig.  3). 

Three  or  four  days  after  the  infection  a  Uttle  vesicle,  with  a  central 
indentation,  or  more  frequently  a  small  superficial  pustule  appears  at 
the  intermarginal  part  of  the  Ud  and  adjacent  palpebral  conjunctiva. 
This  soon  changes  to  a  typical  ulcer.  It  usually  disappears,  either 
without  leaving  a  trace,  or,  in  rarer  cases,  there  remains  only  a  slight 
scar  with  a  loss  of  cilia  over  the  ulcerated  base.  The  pustules  often 
begin  with  an  inflammatory  oedema  of  the  lids,  which  interferes  with 
the  opening  of  the  eyes.  The  superficial  ulcer  is  of  circular  shape,  cov- 
ered by  a  whitish  layer  resembling  that  of  diphtheria,  which  can  be 
detached  in  large  flakes.  The  surrounding  area  is  deeply  infiltrated. 
Gradual  extension  of  the  ulcers  and  increasing  oedema,  which  may 
spread  to  the  malar  and  temporal  regions,  lead  to  chemotic  swelling  of 
the  bulbar  conjunctiva.  Swelling  and  increased  pressure  of  the  pre- 
auricular lymph-glands  on  the  affected  side  cause  considerable  inter- 
ference with  the  general  condition,  sometimes  accompanied  by  increased 
temperatiu'e,  lassitude,  depression,  and  anorexia.     Other  pustules  and 
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ulcers  may  form  by  direct  contact  of  opposite  parts  of  the  upper  and 
lower  intermarginal  lids,  but  these  rarely  acquire  the  size  of  the  original 
ulcer.  This  is  also  true  of  ulcers  which  spread  from  these  points  to  the 
cul-de-sac  and  even  to  the  bulbar  conjunctiva. 

Superficial  marginal  ulcers  of  the  cornea,  occurring  at  the  climax  of 
the  disease,  heal  rapidly.  On  the  other  hand,  diffuse  central  and  deep 
infiltrations,  in  the  form  of  striae  and  hooks,  which  impart  to  the  corneal 
surface  a  stippled  appearance,  sometimes  causing  retinitis  and  deposits 
on  the  posterior  surface  of  the  cornea,  will  never  completely  disappear. 

Typical  vaccine  pustules  appear  less  frequently  than  vaccine  ulcers. 
Women  are  more  likely  to  be  affected  than  men,  because  of  their  closer 
relation  to  children. 

The  diagnosis  is  indicated  by  the  history,  the  negative  bacterial 
findings,  the  rapid  coxu-se  of  the  disease,  and  the  high  degree  of  contagion. 

In  the  differential  diagnosis  diphtherial  infiltrations,  erosions  of  the 
palpebral  margin,  syphilitic  and  tuberculous  ulcers,  and  suppurative 
carcinoma  must  be  considered. 

In  so-called  vaccine  "generalisata''  the  lids  may  also  be  involved. 
This  usually  occurs  in  eczematous  children,  so  that  the  eruption  is 
probably  not  hsematogenous,  but  due  to  inoculated  eczema  or  vaccine 
eczema  (Voight). 

The  prognosis  in  piu'e  lid  affections  is  favorable,  especially  if  due 
to  auto-infection.  Tertsch,  however,  observed  extensive  necrosis  of  the 
lids  and  margins  in  a  secondary  infection  with  palpebral  vaccine. 

Treatment. — The  relatives  of  vaccinated  patients  should  be  ac- 
quainted with  the  ocular  danger  involved  in  uncleanliness,  and  the 
danger  from  fingers  soiled  with  secretion.  Infection  has  been  known  to 
occur  by  washing  a  child's  face  with  a  towel  or  sponge  which  had  been 
used  on  the  vaccinated  arm  of  another  child.  Children  who  suffer,  or 
have  suffered,  from  blepharitis  and  other  ocular  affections  should  be 
particularly  guarded  from  infection.  Owing  to  the  possibility  of  con- 
tagion, freshly  vaccinated  children  should  sleep  alone.  Crust-formation 
by  thermo-  or  galvanocautery  or  incandescent  platinum  needle,  such  as 
is  sometimes  used  for  bacteriological  purposes,  should  be  attempted 
only  in  the  very  first  stage  of  the  palpebral  affection.  By  following 
this  rule,  the  formation  of  fresh  marginal  pustules  and  lingering  central 
corneal  affections  will  often  be  prevented. 

Applications  of  tepid  chlorine  water  will  favor  the  desquamation  of 
the  necrotic  parts;  they  are  best  applied  to  the  lid  on  sterilized  absorbent 
gauze,  three  or  four  times  daily  for  fifteen  or  twenty  minutes  at  a  time. 

A  cooling  ointment  spread  on  lint  or  applied  as  a  bandage  gives  a 
sensation  of  relief. 

For  treatment  of  corneal  affections,  see  chapter  on  *' Cornea. '^ 
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4.  ERYSIPELAS  OF  THE  LIDS 

This  affection  is  due  to  excoriations  and  trivial  lesions  of  the  lids, 
or  to  the  spreading  of  a  facial  erysipelas,  as,  for  instance,  in  variola. 
Lymphogenic  osseous  foci  of  suppuration  develop  comparatively  often 
in  the  mucous  membrane  of  the  nose  or  in  the  accessory  nasal  sinuses. 
In  most  cases  the  lids  are  uniformly  hyperaemic,  accompanied  by  such 
pronounced  oedema  that  the  eyes  can  be  opened  only  with  difficulty. 
Vesicular  or  bulbous  erysipelas  is  not  rare.  Involvement  of  the  deep 
parts  may  cause  palpebral  abscess  (Plate  II,  Fig.  1),  as  well  as  suppura- 
tion of  the  lachrymal  sac,  if  the  inner  canthus  is  preeminently  involved. 
Gangrenous  erysipelas  and  mixed  forms  of  erysipelas  and  phlegmons  of 
the  lids  are  rare. 

An  approaching  abscess  formation  may  be  recognized  by  increased 
inflammatory  oedema,  hardness  of  the  deeper  parts,  swelling  of  the 
pre-auricular  and  submaxillary  lymph-glands,  elevation  of  temperatiu^, 
and  enerv^ation. 

The  chief  point  in  differential  diagnosis  between  abscess  formation 
and  a  phlegmon  of  the  lachrymal  sac  is  that  in  the  latter  the  region 
between  the  inner  canthus  and  the  bridge  of  the  nose  is  the  one  chiefly 
involved.  Moreover,  it  does  not  show  the  raised  inflammatory  area  of 
erysipelas  nor  its  characteristic  progression.  It  may  be  impossible 
sometimes  to  make  a  clear  distinction,  but,  as  the  treatment  is  practi- 
cally the  same,  no  particular  importance  attaches  to  this  possibility. 

Palpation  of  the  region  of  the  lachrymal  sac,  which  is  important 
in  diagnosing  acute  dacryocystitis,  requires  great  care,  since  the  sac  may 
have  perforated  posteriorly,  and  any  exaggerated  pressure  upon  it  will 
favor  the  spreading  of  the  suppuration  to  the  orbit. 

Herpes  zoster,  too,  may  resemble  erysipelas,  except  that  the  former 
is  sharply  defined  by  the  medial  line  of  the  face.  The  neuralgic  mani- 
festations and  paresthesia  of  the  skin  are  absent  in  erysipelas. 

So-called  habitual  erysipelas  of  the  face  and  the  resulting  hard,  tough, 
connective-tissue  thickening  of  the  lids  (elephantiasis)  are  due  to  occlusion 
and  dilatation  of  the  lymphatic  vessels.  The  causes  are  chronic  eczema, 
adenoid  vegetations,  faucial  catarrh,  chronic  affections  of  the  lachrymal 
ducts  and  nasal  sinuses,  or  catarrh  and  empyema  of  the  superior  maxilla. 
The  lower  lids  are  sometimes  so  swollen  and  shapeless  as  to  hang  down 
like  wrinkled,  diaphanous  bags,  resembling  alabaster.  The  eyes  seem  to 
be  reduced  in  size,  because  of  the  constriction  of  the  palpebral  fissures. 
A  thickening  and  widening  at  the  root  of  the  nose  may  simulate  epicanthus. 

The  treatment  consists,  in  the  first  place,  in  the  removal  of  eczema- 
tous  tears  and  abrasions  in  the  anterior  and  posterior  angles  of  the 
nostrils.    This  can  be  done  by  carefully  painting  them  with  a  2  per  cent. 
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solution  of  silver  nitrate,  preceded,  if  necessary,  by  rinsing  the  nose  with 
a  3  per  cent,  tepid  solution  of  boric  acid.  Extensive  inunction  with 
ichthyol  or  precipitated  white  ointment  (Hg  praec.  alb.  0.5,  lanolin- 
vaseline  25.0  aa),  followed  by  a  2  per  cent,  carbolic  vapor  bandage  or  by 
alcohol-sublimate  with  gutta-percha,  will  arrest  extension  to  the  deeper 
parts  of  the  lid  and  to  the  orbit.  If  the  infiltrate  area  has  softened,  as 
indicated  by  the  presence  of  fluctuation,  early  incision  should  be  made, 
owing  to  the  impending  danger  to  the  orbital  and  intracranial  structures. 
On  the  lids  the  incision  should  run  horizontally,  but  over  the  lachry- 
mal sac  it  should  be  directly  obliquely  from  inward  and  upward,  down- 
ward and  outward.  The  vapor  bandage  is  continued  until  the  ulceration 
is  arrested.  If  perforation  into  the  subtarsal  and  conjunctival  tissues  is 
imminent,  another  incision  should  be  made  from  the  side  of  the  con- 
junctiva. This  should  have  a  vertical  direction,  if  possible,  in  order  to 
avoid  lesion  of  the  meibomian  glands.  Should  the  destruction  of  the 
skin  of  the  lid  be  very  extensive,  the  treatment  described  on  p.  106  may 
have  to  be  considered. 

A  complete  cure  is  essential  to  prevent  relapses,  as  any  subsequent 
softening  by  massage  or  otherwise  of  parts  of  the  lids  and  face  which 
have  been  hardened  is  difficult  in  proportion  to  the  time  that  the  inflam- 
mation has  existed. 

5.  ANTHRAX  INFECTION  OF  THE  LIDS 

This  infection  sets  in  with  oedema,  induration,  and  hyperaemia  of 
the  skin.  It  may  spread  rapidly  to  the  scalp  and  face,  causing  violent 
headache  and  benumbing  of  the  senses.  A  typical  ulcer  rapidly  develops 
by  enlargement  of  the  pustule,  which  at  first  is  small,  but  slightly  painful, 
and  surrounded  by  a  red  areola.  As  the  disease  progresses,  the  centre 
of  the  ulcer  is  indented  and  covered  by  gangrenous  crusts.  This  inden- 
tation may  be  surrounded  by  a  reddish-violet,  infiltrated  areola  and  a 
number  of  vesicles  containing  a  reddish-black  fluid.  Schmitt  observed 
in  a  six-year-old  child  malignant  oedema  due  to  streptococcus  and  pneu- 
mococcus  infection,  which  terminated  in  a  cure.  Both  lids  are  often 
destroyed.  Or  the  margin  of  the  lid  may  alone  escape  infection  owing 
to  its  better  nourishment.  After  desquamation  of  the  gangrenous  parts, 
eversion  of  the  lids  and  lagophthalmos  may  occur,  with  the  sequel©  of 
those  conditions  in  the  conjimctiva  and  cornea. 

Sulzer  observed  a  case  due  to  the  thrust  of  a  cow's  horn,  and  Anto- 
nelli  of  Naples  considers  mosquitoes  a  frequent  causative  agent. 

It  is  an  important  point  in  the  diagnosis  that  anthrax  may  cause 
erysipeloid  swelling  and  reddening  of  the  skin.  In  dubious  cases,  there- 
fore, the  blood  and  oedema  have  to  be  microscopically  and  bacterio- 
logically  examined. 
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The  prognosis  of  anthrax  of  the  lids  is  serious,  as  the  anthrax  bacilli 
may  enter  the  circulation  and  thus  endanger  life.  It  is,  however,  more 
favorable  than  when  anthrax  attacks  other  parts  of  the  body.  But 
when  the  bacilli  are  once  present  in  the  circulation,  the  course  of  the 
disease  is  usually  fatal. 

Formerly  the  treatment  consisted  in  the  destruction  of  the  pustules 
by  thermocautery  or  by  a  deep  circular  incision  penetrating  into  the 
subcutaneous  cellular  and  muscular  tissues.  In  advanced  stages  a  very 
extensive  and  deep  incision  was  made,  parallel  to  the  palpebral  margin, 
with  cauterization  of  the  traumatic  surface  with  caustic  potash,  and 
subsequent  application  of  heat  in  any  shape  moist  agreeable  to  the 
patient.  But  tliis  method  in\ates  infection  of  the  blood,  and  promptly 
leads  to  metastases  to  the  internal  organs.  For  this  reason,  v.  Bramann 
advises  rest  in  bed,  an  antiseptic  bandage  over  the  eyes,  nutritious 
diet  and  concentrated  alcohol,  with  inunction  of  the  entire  infected  area 
with  gray  ointment.  Axenfeld,  M^n6tries,  and  Ceunet  give  the  prefer- 
ence to  anthrax  serum,  and  Morax  to  injections  of  potassium  iodide 
mto  the  region  surrounding  the  carbuncle. 

After  the  pustule  has  been  completely  evacuated,  temporary  closure 
of  the  lid  fissure  may  prevent  exaggerated  shortening  of  the  lid  in  cases 
where  a  large  area  is  involved.  This  operation  is  performed  by  freshening 
up  and  suturing  the  palpebral  margins  at  several  approximately  equi- 
distant places  and  covering  the  ulcer  with  epidermal  flaps,  one  slightly 
overlapping  the  other. 

Characteristic  cicatricial  deformities  and  high  degrees  of  ectropion 
frequently  occur  at  a  later  period.  For  this  reason,  even  apparently 
well-healed  cases  require  protective  spectacles,  especially  if  the  patients 
are  exposed  to  dust.  In  order  to  prevent  contraction  of  the  scar,  so  far 
as  is  possible,  boric  ointment  should  be  applied  to  the  lid,  both  morning 
and  evening.  Should  the  lids,  nevertheless,  become  shortened  and 
everted,  blepharoplastic  siu^gery  may  be  necessary,  but  nothing  should 
be  done  until  the  deformities  have  assumed  a  definite  form,  as  otherwise 
operation  may  result  in  failure. 

6.  GANGRENE  OF  THE  LIDS 

Metastatic  gangrene  in  septic  pyscmia  and  ulcerous  endocarditis, 
which  has  always  been  regarded  as  a  harbinger  of  death,  has,  among 
its  various  causes,  a  mycotic  embolism  of  the  arterioles  emanating  from 
the  arcus  tarsei.  The  metastases  often  involve  the  four  lids.  The 
forms  of  lid  gangrene,  described  as  due  to  varicella,  measles,  German 
measles,  scarlatma,  and  typhoid  (Fig.  18),  and  also  the  S3mmietrical 
gangrene  known  as  '^noma'^  of  the  lids,  are  probably  all  due  to  septic 
embolism.    The  neurotic  necrosis  of  ophthalmic  herpes  zoster,  and  the 
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ectogenic  necrosis  which  occurs  in  varicellar  pustules,  following  impetigi- 
nous eczema,  such  as  occurs  in  blennorrhcea  neonatorum,  and  as  a  diph- 
therial skin  infection,  have  likewise  been  observed.  The  latter  affec- 
tion was  chiefly  in  very  yoiing  and  in  debilitated  children. 

The  clinical  picture  is  characterized  by  progressive  swelling  and 
reddening  of  the  lid,  accompanied  by  swelling  of  the  corresponding 


pre-auricular  glands.  Incision  of  the  tense,  cedematous  lid  discloses  a 
lardaceous,  whitish  infiltration  of  the  tissue  which  at  first  is  moist  and 
develops  later  into  dry  gangrene. 

The   treatment   is  the  same  as  in  anthrax  infection.     Inunctions 
with  mercurial  and  with  Cred^  ointments  have  also  been  applied. 

7.  PBLEGUONOUS  INFLAHHATIOHS  AND  ABSCESSES  OF  THE  LIDS 
These  affections  are  usually  due  to  streptococcus  infection,  and 
often  ocdu-  in  the  course  of  smallpox.    Their  course,  though  similar  to 
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that  of  the  same  affections  of  the  crown  of  the  head  and  the  forehead, 
is  far  more  obstinate  than  even  extensive  metastatic  abscesses  on  other 
parts  of  the  skin.  Gepner  and  others  obser\^ed  grave  general  infection 
following  in  the  wake  of  phlegmonous  inflammation  of  the  Ud. 

Furuncles  of  the  lid,  which  sometimes  appear  after  smallpox,  develop 
as  a  circumscribed  tumor,  movable  with  the  skin,  and  having  a  yellow 
dot  on  the  level  of  the  tmnor. 

The  treatment  consists  in  a  deep  horizontal  incision  and  application 
of  bandages  moistened  with  a  tepid  boric  acid  solution.  The  same 
treatment  is  indicated  in  phlegmonous  inflammations  and  abscesses,  as 
soon  as  the  presence  of  fluctuation  establishes  the  change  from  infiltra- 
tion to  abscess.  Incision  is  also  indicated,  in  view  of  the  possible  danger 
to  the  orbit  and  meninges  by  suppuration  spreading  to  the  deeper  parts. 

8.  HERPES  OF  THE  LIDS 

Herpes  vesicles,  due  to  disturbed  digestion,  and  herpes  labialis  in 
influenza,  may  also  occur  at  the  Uds,  but  disappear  without  leaving  a 
trace.  On  the  other  hand,  radiating  scars  may  be  formed  in  unilateral 
herpes  zoster  ophthalmicus  (Plate  II,  Fig.  4),  which  attacks  the  Uds  and 
their  vicinity,  and  is  accompanied  by  acute  inflammation  of  the  corre- 
sponding pre-auricular  and  submaxillary  glands.  This  affection  occurs 
very  seldom  in  children.  It  is  usually  obser\'^ed  in  the  region  of  the  first 
and  second  branches  of  the  trigeminus  (upper  lid,  forehead  and  nose; 
or  lower  lid,  superior  maxilla  and  zygomatic  process).  The  region  of 
the  third  branch  of  the  trigeminus  is  very  rarely  involved.  Inflam- 
mations of  the  cornea  develop  very  often,  while  the  sclera,  uvea,  and 
apparently  also  the  optic  nerve  are  less  often  involved.  These  inflam- 
mations are  accompanied  by  lingering  anaesthesia  or  neiu'algia  of  the 
trigeminus,  sometimes  by  both,  together  with  a  lessening  of  the  normal 
tension  of  the  globe,  elevation  of  the  temperature,  sweating  of  the 
affected  parts  of  the  face,  and  paralysis  of  the  facial,  abducens,  or  of  the 
motoroculi  nerves. 

The  treatment  is  symptomatic,  with  due  regard  to  the  etiology. 
A  cure  will  be  effected  and  scar-formation  prevented,  as  far  as 
feasible,  by  powdering  the  affected  places  with  rice  starch,  mixed, 
if  desirable,  with  equal  parts  of  zinc  oxide.  The  crusts  resulting  from 
the  drying  vesicles  and  pustules  should  be  covered  with  a  boric  zinc 
paste  (acid.  bor.  2.0,  zinc  oxyd.  alb.,  amyl.  pulv.  aa  2.0,  vasel.  6.0, 
lanol.  9.0).  Neuralgia  of  the  trigeminus,  which  usually  precedes  the 
eruption  of  herpes  zoster,  is  treated  with  the  electric  current.  Should 
this  prove  unsuccessful,  internal  administration  of  the  saUcylic  prepa- 
rations, phenacetin,  antipyrine,  if  necessary,  morphine  injections,  are 
the  indicated  remedies. 
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9.  TUBERCULOSIS  OF  THE  LIDS 

Tuberctilosis  luposa  (lupus  \nilgaris)  occurs  most  frequently  in  the 
lower  lid,  and  is  often  an  extension  from  adjacent  parts  of  the  face. 
Persistence  of  the  affection  causes  ectropion  secondary  to  destruction  of 
the  superficial  and  deeper  layers  of  the  lids.  The  resulting  corneal 
ulceration  often  leads  to  blindness  of  the  affected  eye.  Primary  lupus, 
which  is  comparatively  rare,  is  usually  located  at  the  inner  canthus  and 
the  lower  fold  of  the  lid. 

Lupus  is  treated  by  exposure  to  the  X-rays,  Finsen  light,  and  radium; 
by  excision,  galvanocautery,  thermocautery,  and  the  galvanic  current. 
In  addition  to  these  measures,  tuberculin  has  latterly  been  tried  again, 
with  such  good  results  that  its  use  seems  thoroughly  justified  in  con- 
junction with  the  other  methods  of  treatment.  Both  treatments  are 
best  left  to  the  ophthalmological  specialist,  especially  as  in  secondary 
lupus  of  the  lid  the  removed  parts  often  have  to  be  replaced  by  a  bleph- 
aroplastic  operation. 

Tubercular  fistula  formation  of  the  skin,  due  to  scrofulotuberculous 
ostitis  and  periostitis  of  the  orbital  margin,  often  leads  to  perforation 
and  ectropion,  and  is  most  frequently  obsers^ed  at  the  external  half  of 
the  lower  orbital  margin. 

Local  Treatment — Incision  of  the  fistula,  removal  of  the  tuber- 
culous granulations,  injections  of  iodoform-glycerine,  and  tamponage 
with  iodoform  gauze. 

Tuberculous  ulcer  of  the  skin  (tuberculosis  ulcerosa  miliaris)  is  rare. 
It  has  occurred  with  tuberculosis  of  the  lachrymal  sac,  of  the  mucous  mem- 
brane of  the  nose,  and  also  with  scars  of  disintegrated  tuberculous  lymph- 
glands  and  pubnonary  tuberculosis.  It  starts  as  a  nodule  which  rapidly 
disintegrates  by  ulceration,  is  usually  located  in  the  middle  half  of  the 
margin  of  the  lower  lid,  often  resembles  a  hordeolum,  and  may  cause  loss  of 
the  cilia  at  the  affected  spot,  and  slight  swelling  of  the  pre-auricular  gland. 

The  tarsus  of  the  affected  lid,  or  opposite  points  on  the  upper  and 
lower  palpebral  mai'gins,  may  be  involved  by  direct  contact;  or  the 
tuberculous  ulcer  of  the  palpebral  margin  may  owe  its  origin  to  one  on 
the  conjunctiva.  The  soft  consistency  of  the  ulcer  and  of  its  vicinity, 
as  well  as  the  slight  participation  of  the  regional  lymph-glands,  ser\^es  to 
distinguish  the  condition  from  primary  ulcerative  chancre  of  the  lid. 

Local  Treatment. — Remove  with  a  sharp  spoon  and  powder  with 
iodoform.  Careful  touching  with  carbolated  lactic  acid  applied  with  a 
small  brush  is  also  to  be  recommended.  (R.  acid.  carb.  5.0,  acid.  lact. 
15.0,  glycer.  puriss.  20.0.) 

Tuberculosis  coUiquata  (scrofuloderma)  is  an  extremely  rare  aflfec- 
tioa  and,  according  to  v.  Michel,  occurs  exclusively  in  children.     It 
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consists  of  a  nodule  about  the  size  of  ''a  hazel-nut,  pigeon's  egg,  or  bean, 
is  movable  under  the  skin,  or  appears  in  the  shape  of  a  eircumscribedi 
ridge-like  eminence  at  the  lower  lid  or  the  palpebromalar  fold.  The 
skin  of  the  affected  part  is  of  a  soft,  doughy  consistency  and  of  a  ''livid 
blue  to  violet''  discoloration.  The  skin  is  centrally  injected  and,  after 
perforation  and  evacuation  of  more  or  less  liquid  pus,  an  ulcer  develops 
with  bluish-red,  overhanging  margins.  Its  base  is  made  up  of  flaccid 
granulations,  which  occasionally  protrude  through  the  perforated  spot. 
It  may  also  extend  toward  the  tarsus.  The  scar  usually  forms  very 
slowly,  and  has  a  more  or  less  finely  serrated  or  reticular  appearance. 

Treatment. — Transverse  incision  of  the  growth  and  removal  of  the 
spongy  granulations  with  a  sharp  spoon.  Microscopic  examination  of 
the  granulations  shows  giant-cells  and  tubercle  bacilli. 

Cold  abscess,  due  to  periostitis  or  ostitis  of  the  orbit  and  the 
orbital  roof,  appears  principally  in  the  deeper  parts  of  the  lids  or  of  the 
outer  canthus.  The  treatment  consists  la  puncture,  aspiration  of  the 
pus,  and  injection  of  iodoform  emulsion  into  the  puncture.  Failing  in  this, 
the  growth  should  be  incised. 

In  regard  to  involvement  of  the  lids  in  tuberculosis  of  the  conjunc- 
tiva, compare  page  181. 

10.  SYPHILrnC  AFFECTIONS 

The  initial  induration  occurs  usually  at  the  inner  canthus,  this 
region  being  most  frequently  touched  and  rubbed.  It  occurs  less  often 
at  the  outer  canthus  and  on  the  lower  lid,  the  intermarginal  fringe, 
excretory  duct  of  the  meibomian  glands  and  the  upper  lid,  and  quite 
exceptionally  at  opposite  points  on  the  two  lids.  The  process  may  destroy 
the  cilia  and  spread  beyond  them  to  the  palpebral  conjunctiva,  extend- 
ing less  frequently  from  the  canthus  to  the  naso-lachrymal  region  or  plica 
semilunaris  and  caruncle.  The  lymph-glands  are  painfully  swollen  and 
indurated  at  an  early  period,  especially  the  pre-auricular,  submaxillary, 
and  cervical  ones. 

Infection  of  the  lids  is  favored  by  such  loosening  of  the  epidermis 
as  frequently  occurs.  This  may  be  due  to  impetigo  of  the  lids,  inflam- 
mation of  the  meibomian  glands,  excoriations  and  fissures  resulting  from 
blepharitis,  paralysis  of  the  facial  nerve,  affections  of  the  secretory  appa- 
ratus of  the  lachrj'mal  sac,  and  affections  of  the  conjunctiva,  catarrh,  etc. 

Children  are  most  frequently  infected  by  kisses  from  syphilitic 
individuals,  or  by  accidental  lesions  from  finger-nails,  infected  gloves, 
towels,  aprons,  underclotliing,  etc.  Hard  chancre  of  the  lid  has  occurred 
from  moistening  the  eyes  with  saliva,  licking  them  with  the  tongue  to 
remove  foreign  bodies  or  cure  some  affection.    Auto-inoculation  is  very 


AFFECTIONS  OF  THE  EYELmS  83 

Chancre  of  the  lids  may  appear  as  a  coarse,  circumscribed,  dark- 
red  papule,  or  a  flat,  reddish  induration  occupying  the  entire  lid.  It  is 
usually  more  painful  here  than  at  any  other  point,  owing  to  its  more 
rapid  and  intense  development,  and  also  because  the  lid  is  plentifully 
supplied  with  nerves.  As  a  rule,  the  neighboring  palpebral  conjunctiva 
is  affected  by  catarrh,  and  there  is  a  serous  swelling  of  the  scleral  con- 
junctiva. Nodular  infiltrates  with  suppurative  disintegration  often 
occur  in  the  vicinity.  The  induration  itself  may  persist  for  a  long  time, 
sometimes  for  more  than  a  year. 

Owing  to  the  coarsely  elastic,  hard,  or  cartilaginous  consistency  of 
the  base  and  of  the  edges  of  a  primary  chancre  of  the  lid  this,  with  its 
subsequent  ulcer,  cannot  be  mistaken  for  folliculitis  or  perifolUculitis 
of  the  marginal  glands.  Other  distinctive  marks  of  the  chancre  are  the 
high  degree  of  inflammatory  swelling  of  the  affected  lid  and  its  neigh- 
borhood, the  short  period  of  incubation  (two  to  four  weeks),  early  and 
considerable  swelling  of  the  lymph-glands,  especially  the  pre-auricular 
and  submaxillary  ones,  and  the  manifestation  of  other  syphilitic  symp- 
toms. Secondary  and  tertiary  manifestations  of  the  affected  and  the 
unaffected  eye  (uveitis,  etc.)  may  likewise  occur.  In  doubtful  cases  the 
result  of  antisyphilitic  treatment  will  decide  the  question. 

Chancre  of  the  lid  usually  heals  without  leaving  disfiguring  scars, 
but  unless  it  is  correctly  diagnosed  and  competently  treated  at  an  early 
period,  it  may  cause  deformity  of  the  lid  and  symblepharon. 

Treatment. — Constitutional  treatment  with  mercury,  etc.  When 
there  is  considerable  erosion,  the  local  treatment  should  consist  in  powder- 
ing with  iodoform,  iodofan,  or  xeroform;  application  of  ung.  cinereum, 
emplastrum  cineremn,  or  white  precipitate  ointment.  The  latter  reme- 
dies are  applied  on  borated  lint  in  such  a  way  as  not  to  irritate  the 
conjxmctiva.  The  treatment  of  displaced  lids  and  symblepharon  is 
given  on  page  106. 

As  to  the  eruptive  forms,  such  as  macular  and  papular  syphiloids, 
roseola,  etc.,  the  squamopapulous  variety  appear  more  frequently  at 
the  outer  canthus,  as  desquamative  blepharitis — acne  or  seborrhoea  sicca. 
The  palpebral  margins,  especially  the  upper  ones,  are  slightly  reddened 
and  puffed;  the  lids,  and  sometimes  the  brows,  are  covered  with  small, 
white  or  grayish  scales,  like  those  on  the  head.  In  other  cases  the 
palpebral  margins  are  covered  with  yellowish  crusts,  owing  to  increased 
secretion  of  the  sebaceous  glands.  There  is  an  itching  sensation  in  the 
eyes,  and  an  increased  susceptibility  of  the  eyes  to  atmospheric  changes, 
especially  in  overheated  or  badly-ventilated  rooms. 

There  are  similar  manifestations,  it  is  true,  in  ulcerating  blepharitis, 
but  that  occm^  only  rarely.  Syphilis  may  cause  small  scars  on  the 
palpebral  margin,  with  a  bending  inward  of  the  cilia,  or  the  latter  may 
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be  destroyed  temporarily  or  permanently.  The  same  process  occurs  in 
syphilitic  alopecia  of  the  head,  or  sometimes  of  the  whole  body,  but  the 
cilia  are  most  frequently  involved. 

Large  papules  occur  very  often  at  the  fold  of  the  upper  lid,  at  the 
outer  or  inner  commissure,  or  on  other  parts  of  the  lids,  simultaneously 
\^dth  others  which  appear  at  the  angles  of  the  mouth  and  at  the  external 
auditory  duct.  Should  these  papules  ulcerate,  they  cause  atrophy  or 
loss  of  the  cilia,  possibly  in  conjunction  with  trichiasis  and  small  sinus- 
like defects  of  the  palpebral  margins.  Ulcerated  papules  of  the  lids  and 
conjunctiva,  sometimes  accompanied  by  others  on  the  brows  and  fore- 
heads, are  often  the  only  signs  of  a  syphilitic  relapse.  If  present  at  op- 
posite parts  of  the  palpebral  margins,  they  will  give  off  an  exudation 
and  ulcerate,  but  owing  to  the  simultaneous  presence  of  catarrhal  irri- 
tation of  the  conjunctiva,  they  easily  escape  recognition. 

It  is  important  in  a  differential  diagnosis  to  obser\'e  that  as  soon  as 
the  disease  begins  the  cilia  can  be  very  easily  extracted,  and  that  they 
will  be  shed,  with  or  without  disintegration  of  the  papules.  Obstinate 
catarrh  of  the  conjunctiva  may  be  present  and  will  subside  only  as  the 
cilia  ^re  replaced.  The  mucous  patches  at  the  external  commissure  of 
the  lid  may  resemble  two  papules,  owing  to  the  resulting  fissures. 

Treatment. — Soften  the  scales  and  the  accumulated  secretions  with 
tepid  3  per  cent,  borated  bandages  and  remove  the  deposits  by  means  of 
cotton  pledgets  saturated  with  pure  olive  oil.  The  margins  of  the  lids 
are  then  covered  with  a  thin  layer  of  white  prec.  salve  or  white  oxide  of 
zinc,  or  with  neutralized  plumb,  acet.  (0.05-0.1,  vaseline-lanolin  aa  5.0). 
These  applications  should  be  renewed  every  two  or  three  weeks,  in  case 
their  continuous  use  is  indicated.  Should  there  be  considerable  hyper- 
jemia  of  the  palpebral  margins,  after  removal  of  the  secretion,  they 
should  be  powdered  with  equal  parts  of  white  oxide  of  zinc  and  amylum. 
Careiul  touching  of  the  ulcerating  places  with  a  finely-pointed  stick  of 
argent,  nitrico-chlorat.  may  also  have  a  favorable  effect  upon  the  sub- 
sequent conjunctival  catarrh. 

QEdema  of  the  lids,  as  a  late  manifestation  of  syphiUs,  will  disappear 
under  specific  treatment. 

Gummatous  syphilides  occur  either  as  a  superficial,  smooth,  exten- 
sive infiltrate,  or  as  a  deep,  hard,  circumscribed  nodule  in  the  subcuta- 
neous connective  tissue  of  the  lids.  They  may  resemble  a  hordeolum. 
These  nodules  are  sometimes  as  large  as  an  almond,  or  even  larger. 
They  may  occur  in  multiple  form  and  in  both  lids.  Their  growth  is 
either  rapid,  with  febrile  manifestations,  puffiness  and  reddening  and 
pamfulness  of  the  lid,  or  they  progress  slowly,  without  givmg  rise  to  any 
reactions.  The  next  sequela  is  an  indurated  tumor  of  dirty  gray  color, 
with  serrated  and  undermined  margins,  spreading  to  the  free  palpebral 
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margin  and  the  tarsal  conjunctiva,  as  well  as  from  one  can  thus  to  the 
other,  or  toward  the  frontal,  nasal,  and  temporal  regions.  The  affected 
lid  is  rigid  and  hard,  and  can  be  everted  only  with  difficulty.  There  may 
be  retracted,  white,  radiating  scars,  with  more  or  less  atrophy  of  the 
skin  or  even  cartilage  formation,  leading  to  loss. of  the  cilia  and  varying 
degrees  of  coloboma  of  the  lid.  However,  recovery  without  ulceration 
has  also  been  observ^ed.  Subcutaneous  gummata  of  the  lid  may  cause 
destruction  of  the  palpebral  cartilage  and  conjunctiva,  perforation  of 
the  lid,  corneal  ulcers,  symblepharon,  or  comeoblepharon. 

An  ulcerating  initial  induration  and  an  ulcerating  gumma  are 
difficult  to  differentiate,  as  they  often  present  the  same  external  appear- 
ance. In  both  forms  the  lids  from  the  margin  to  the  tarsal  part  are  as 
hard  as  a  board,  impairing  their  function  and  causing  partial  or  total 
loss  of  the  cilia  (madarosis).  The  following  data,  however,  will  decide 
the  diagnosis:  the  history,  complete  physical  examination,  previous 
treatment,  swelling  of  the  neighboring  glands,  secondary  manifestations 
of  former  ocular  affections,  such  as  iritis,  etc.,  gummatous  growths  in 
other  parts  of  the  body,  or  other  late  syphilitic  symptoms,  and  the  Was- 
sermann  reaction.  After  a  gumma,  an  extensive,  deep  adhesion  will 
persist;  after  a  chancre,  a  flat,  less  extensive  scar  will  remain  or  even 
none  at  all.  Gumma  of  the  lid  has  also  been  mistaken  for  carcinoma, 
hordeolum  or  chalazion,  fibroma,  lupus  or  tuberculosis  of  the  lid,  and 
vice  versa.  The  real  facts  have  often  been  cleared  up  by  other  symptoms 
that  came  to  the  rescue.  Signs  of  hereditary  syphilis  have  been  observed 
in  infants  and  young  children,  such  as  loss  of  the  cilia,  brownish-red 
discoloration  of  the  palpebral  papules,  small  ulcerating  papules  of  the 
palpebral  margins,  and  *' tuberculous''  pustules  which  change  into 
serpiginous  ulcers. 

The  general  treatment  consists  principally  in  bathing  with  subli- 
mate and  the  use  of  iodine  preparations.  The  local  treatment  is  the 
same  as  outlined  for  the  primary  affection  (page  83). 

An  afifection  of  great  rarity  is  gummatous  syphilitic  tarsitis  in  hered- 
itary or  acquired  syphilis.  It  may  occur  in  the  shape  of  considerable 
uniform,  more  or  less  indurated  thickening  of  the  palpebral  cartilage,  or 
it  may  be  confined  to  certain  parts  of  the  tarsus.  Generally  it  runs  a 
painless  course,  and  may  terminate  after  a  few  months,  with  a  remark- 
able softness  and  smoothness  of  the  tarsus.  One  upper  and  lower  lid 
are  often  attacked  simultaneously,  but  v.  Michel  also  observed  the 
affection  in  each  lid  in  succession. 

In  order  to  differentiate  the  affection  from  hordeolmn,  chalazion, 
and  amyloid  tmnors,  the  following  points  should  be  noted :  the  history, 
residues  of  the  primary  affection,  glandular  swelling,  eruptions  of  the 
skin  and  other  signs  of  syphilis,  the  favorable  influence  of  etiological 
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treatment,  and  the  fact  that  in  syphilitic  tarsitis  the  inflammation  usu- 
ally remains  localized  on  the  tarsus,  spreading  but  slightly  to  the  lid. 
Adhesions  of  the  lid,  loss  of  cilia,  and  eversion  of  the  lid  margin  do  not 
occur,  except  when  there  has  been  considerable  loss  of  tissue.  Nor  is 
the  dark-red  or  bluish  tense  skin  of  the  lid  adherent  to  the  cartilage. 
The  latter  generally  has  a  smooth  surface,  is  not  painful,  and  can  be  dis- 
tinctly recognized  by  its  half-elUptic  shape.  The  tarsus  may  be  so  much 
infiltrated  that  the  lid  cannot  be  everted.  A  large  portion  of  the  cilia 
may  either  be  lost,  or  there  may  be  a  second  row  of  fine  hairs  which  take 
an  abnormal  direction  outward  or  else  turn  onto  the  eye  (distichiasis). 
The  pre-auricular  and  submaxillary  lymph-glands  of  the  affected  side  are 
usually  swollen  but  do  not  suppurate.  The  corresponding  part  of  the 
cul-de-sac  and  palpebral  conj  unctiva  is  often  reddened,  finely  granulated, 
or  thickened  like  velvet.  Should  the  inflammation  extend  to  these 
parts,  they  assume  a  pale  yellow  or  yellowish-white  appearance.  The 
ocular  conjunctiva  is  normal  in  most  cases  or  moderately  injected. 
In  other  cases  it  is  slightly  cedematous,  and  simultaneously  the  seat  of 
a  syphilitic  mfiltration. 

Acute  syphilitic  tarsitis  is  a  swelling  of  the  cartilage  which  may 
be  very  painful.  It  occurs  with  hard  chancre  of  the  conjunctiva,  and 
must  be  regarded  as  a  secondary,  inflammatory  infiltration  directly 
caused  by  the  latter.  Acute  tarsitis  has  also  been  obser\^ed  as  an  early 
symptom  of  syphilis,  but  this  is  rare. 

The  treatment  in  the  first  place  is  constitutional ;  this  is  often  aided 
by  local  painting  of  the  lids  with  tincture  of  iodine,  to  reduce  the  tarsal 
infiltration.  As  the  tincture  penetrates  rapidly  in  all  directions,  it 
should  be  applied  very  carefully.  Nor  should  it  be  applied  near  the 
palpebral  conjunctiva.  A  finely-pointed  brush  should  be  used,  from 
which  part  of  the  tincture  is  wiped  off.  After  the  painting,  borated 
vaseline  is  applied  on  lint. 

II.  SOFT  CHANCRE 

A  soft  chancre  (ulcus  moUe)  may  occur  at  the  same  place  as  the 
hard  variety  and  also  be  accompanied  by  inflammation  of  the  neigh- 
boring glands.  It  is  caused  by  auto-inoculation,  of  tenest  by  soiled  fingers. 
Powdering  the  ulcer  with  iodoform  or  sozoiodol  will  usually  effect  a 
cure  in  from  two  to  four  weeks.  There  remains  a  pennanent  soft,  flat 
scar  and,  if  the  ulcer  has  spread  to  the  neighboring  conjimctiva,  an 
indentation  of  the  palpebral  margin  at  that  point. 

Cauterizing  with  silver  nitrate  has  been  done  in  fresh  cases;  in 
more  advanced  cases,  Welander  reconmicnds  hot  fomentations  (40°  C), 
the  lid  toeing  protected  by  a  layer  of  borated  lint  moistened  with  t-epid 
water.     Antiphloji^istine  might  do  even  better. 
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12.  GLANDERS 

TTiis  disease  has  been  observed  on  the  Uds  in  the  shape  of  pustules, 
the  size  varying  from  a  pea  to  that  of  a  hazel-nut  or  walnut.  The  pus- 
tule rests  on  a  red,  indurated,  and  painful  base.  It  has  also  been  shown 
baeteriologically  that  glanders  has  been  the  cause  of  an  ulcer  at  the  inner 
can  thus,  which  had  spread  to  the  ocular  conjunctiva,  and  was  followed 
by  a  tumor  on  the  cheek  with  abscess  formation,  and  by  purulent  ulcer- 
ous processes  at  other  parts  of  the  body,  accompanied  by  sUght  elevation 
of  temperature. 

Krajewski  observed  an  ulcer  due  to  glanders  on  the  right  lower 
lid,  and  an  indurated  nodule  on  the  left  upper  lid,  with  desquamation 
of  the  affected  tissue.  This  happened  to  a  child  who  had  come  in  contact 
with  straw  used  in  a  stable  where  horses  with  glanders  had  been  quartered. 

In  dubious  cases  tuberculous  or  syphilitic  ulcers  of  the  lid  may  be 
excluded  by  bacteriological  examination,  by  serodiagnosis,  and  by  the 
intraperitoneal  inoculation  of  a  guinea-pig  with  the  secretion  from 
the  ulcer. 

Treatment. — After  infection  of  the  lids  and  conjunctiva  with  the 
secretions  of  an  animal  suffering  with  glanders,  the  lids  must  be  instantly 
and  thoroughly  cleansed  with  sublimate.  The  conjunctival  sac,  after 
being  made  thoroughly  accessible  by  eversion  of  the  lids,  is  rinsed  with 
sublimate  (1 :  5000).  A  2  per  cent,  silver  nitrate  solution  is  then  instilled. 
Dissection  of  the  nodules  and  ulcers  is  best  left  to  the  ophthalmic  sur- 
geon, as  is  the  removal  of  the  Ud  deformities  resulting  from  later  con- 
tractions. 

13.  ACTINOlfTCOSIS 

Partsch  observed  this  affection  in  the  lower  Ud  of  a  girl  of  fifteen. 
It  had  extended  directly  from  the  upper  maxilla,  and  had  also  appeared 
in  the  upper  Ud.  The  latter  was  swollen  in  the  shape  of  a  single  hard 
nodule  the  size  of  a  hazel-nut. 

The  diagnosis  depends  in  the  first  place  upon  the  demonstration 
of  actinomyces  and  fully-formed  actinomycotic  cells  at  the  point  of 
infection.  This  is  a  difficult  matter  if  the  primary  focus  has  healed,  or 
if,  for  instance,  a  carious  tooth  has  been  removed.  Swelling  of  the  lymph- 
glands  is  not  sufficient  proof  for  a  diagnosis. 

Treatment. — If  the  point  of  infection  is  distinctly  circmnscribed, 
it  is  removed  with  knife  and  scissors,  the  resulting  wound  being  sutured, 
if  possible.  If  the  edges  are  not  distinctly  marked,  the  granulated  tissue 
is  removed  with  the  sharp  spoon,  followed  by  a  tampon  of  iodoform  gauze. 
The  directions  given  on  page  78  to  prevent  shortening  of  the  lids  in 
anthrax  hold  good  for  the  present  affection  as  well. 
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14.  LEPROSY 

In  this  disease  flat  or  nodular,  indistinctly  marked  infiltrates  can 
be  felt  in  the  oedematous  lid,  or  small  cutaneous  lipomata  located  on 
the  palpebral  margin.  The  lids  may  be  affected  first,  often  symmetri- 
cally ;  in  other  cases  the  leprosy  spreads  from  the  skin,  forehead,  or  eye- 
brows. The  tarsal  conjmictiva  and  the  globe  may  be  infected  from  the 
margin  of  the  lid. 

The  usual  consequences  are  trichiasis,  loss  of  the  cilia  and  eyebrows, 
softening  and  disintegration  of  the  nodules,  decreased  sensation  of  the 
skin,  and  scars.  The  latter  cause  atrophy  of  the  orbicularis  muscle  and 
consequent  paralytic  lagophthalmos,  often  accompanied  by  obliteration 
of  the  puncta  lacrimalia,  permanent  traumatic  conjunctivitis  and  kera- 
titis, or  paralytic  ectropium  and  cicatrization  of  the  lids. 

To  establish  the  diagnosis,  it  is  necessary  to  demonstrate  the  pres- 
ence of  the  leprosy  bacilU  in  the  hair-folHcles  or  in  some  other  part 
of  the  face. 

Treatment, — In  addition  to  wann  baths,  the  following  remedies 
have  been  recommended:  Arsenic,  quinine,  iron,  cod-liver  oil,  sodium 
salicyl.,  iodipin,  chauhnoogra  oil  (as  an  inimction,  internally  and  sub- 
cutaneously),  antileprol,  pyrogallol,  benzoylnastin.  X-rays,  and  early 
excision  of  the  nodules,  followed  by  careful  cauterization  of  the  trau- 
matic surface  by  incandescent  platinum  wires. 

Engel  prescribes  antileprol  2-5  Gm.  daily  according  to  age,  or  in 
gelatine  capsules  containing  0.25  to  0.5  and  1  Gm.  Young  children 
receive  the  preparation  in  drops,  which  are  readily  taken  in  hot  milk  or 
in  an  infusion  of  fennel  or  caraway.  The  treatment  has  to  be  continued 
until  a  cure,  or  at  least  objective  improvement,  has  been  effected,  but 
in  no  case  for  less  than  one  or  two  years. 

Formora  recommended  massage  with  a  10  per  cent,  airol-vaseline 
ointment,  and  injection  into  the  leproma  of  a  glycerine-airol  emulsion 
(airol  5.0,  glycerine  35.0,  aq.  dest.  10). 

Cilia  which  have  acquired  a  faulty  position  have  to  be  removed  to 
prevent  corneal  irritation. 

The  palpebral  margins  are  freshened  up  and  sutured  at  the  inner  or 
outer  canthus,  as  in  tarsorrhaphy,  in  order  to  prevent  lagophthalmos 
and  ectropion. 

For  safety,  careful  examinations  should  be  made  of  the  mucous 
membrane  of  the  nose  and  of  its  secretion  in  apparently  healthy  children 
and  adults  who  live  with  leprous  individuals.  Obstinate  nasal  catarrh, 
commencing  ozsena,  and  severe  bleeding  of  the  nose  should  be  suspected 
as  initial  symptoms.  The  removal  of  the  nasal  affection  is  the  first  and 
most  important  task. 
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15.  ECZEMA  OF  THE  LIDS 

Children  axe  particularly  susceptible  to  all  eczematous  aflfections, 
and  especially  to  such  mflammations  involving  the  lids.  In  a  general 
way,  the  causes  are  diminished  power  of  resistance,  weak  constitution, 
ansemia,  rhachitis,  and  scrofula,  on  the  one  hand,  and  ovemutrition  with 
gastro-intestinal  intoxication,  on  the  other.  It  is  also  thought  that 
squamous  and  ulcerating  blepharitis,  impetiginous  eczema  of  the  Uds, 
and  the  exuding  eruptions  of  the  external  canthi,  are  causative  factors 
because  the  skin  over  the  lid  is  not  sufficiently  resistant  to  external 
influences  by  reason  of  anomalies  of  nutrition.  Such  germs  as  the 
Staphylococcus  aureus,  the  Streptothrix,  and  Bacillus  refringens  are 
present  in  the  upper  epithehal  layers,  the  pores  of  the  skin,  the  ostia 
of  the  glands  and  hair-follicles,  and  at  the  ciUa  of  the  normal  lids.  They 
are  usually  harmless,  but  sometimes  become  pathogenic  and  apparently 
participate — at  least  secondarily — in  ulcerative  blepharitis  and  other 
afifections.  The  palpebral  margins,  notably  at  the  canthi,  are  exposed 
also  to  increased  irritation  by  the  'Miplobacillus  conjunctivitis,''  or  to 
trachoma  of  the  conjunctiva,  and  to  eczematous  scrofulous  conjunc- 
tivitis and  keratitis.  Besides,  there  may  be  retention  of  the  lachrymal 
fluid  due  to  photophobia.  Rubbing  the  eyes  with  the  finger  or  handker- 
chief to  relieve  the  itching,  which  is  so  often  present  in  eczema  of  the  lid, 
is  also  irritating.  The  secretion  of  the  lachrymal  fluid  is  often  impeded 
by  serious  catarrhal  changes  of  the  lachrymal  duct  or  mucous  membrane 
of  the  nose  (dacryocystic  blennorrhoea) ,  and  by  strictures  (polyps), 
which  favor  the  occurrence  of  ciliary  folliculitis  (sycosis),  usually  of  the 
lower  fid.  This  refers  particularly  to  the  unilateral  inflammations  of 
the  palpebral  margins.  Increased  secretion  of  the  sebaceous  glands  in 
non-bacterial  chronic  inflammation  of  the  palpebral  margins — white 
and  dry  seborrhoea — will  cause  the  formation  of  whitish  scales  which  look 
like  dandrufif  between  the  lashes  (eczema  seborrhoeica,  squamous  bleph- 
aritis; Plate  I,  Fig.  5).  These  may  either  be  dry  or  saturated  with 
fat.  The  skin  of  the  eyebrows  and  scalp  is  usually  similarly  affected. 
In  actual  acute  eczema  the  margins  of  the  lids  are  reddened,  puffed, 
and  covered  with  superficial  crusts.  As  desquamation  sets  in,  small 
vesicles  and  sycosis-hke  pustules  will  appear,  each  of  which  seems  cen- 
trally perforated  by  one  ciliary  hair.  The  eyebrows  are  often  changed 
in  like  manner.  This  condition  may  now  undergo  a  healing  process. 
If,  however,  it  has  been  of  long  standing,  or  if  the  canthi  are  continually 
moistened  by  conjunctival  secretion,  an  exudating  or  squamous  eczema 
will  appear  at  the  canthi,  and  spread  to  the  point  on  the  upper  Ud  corre- 
sponding to  the  fascia  tarso-orbitalis  (eczema  intrageminosum).  Scratch- 
ing and  similar  irritations  will  cause  furuncular,  ulcerative  loss  of  sub- 
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stance,  which,  after  the  closely  adherent  crusts  have  been  removed,  leaves 
a  serrated  palpebral  margin  (secondary  infection;  Plate  I,  Fig.  4). 
Here,  again,  the  Ughter  cases  may  take  a  favorable  course,  while  in 
serious  and  deep  ulcerations  there  may  be  a  phlegmonous  erysipelatous 
inflammation,  often  leading  to  general  atrophy  and  loss  or  blanching 
of  the  cilia,  or  trichiasis.  There  may  also  be  a  persisting  oedema  of  the 
lids  and  pachydermic  infiltration  of  the  skin,  notably  of  the  upper  lid, 
which  refuses  to  yield  to  treatment.  This  is  often  due  to  an  acute  eczema 
of  an  erysipelatous  character  which  may  attack  the  whole  of  one  or 
both  lids,  of  one  or  both  eyes.  The  entire  neighboring  skin  of  the  face 
may  be  involved,  and  the  pre-auricular  glands  swollen.  If  the  course  is 
relapsing  and  chronic,  the  result  may  be  a  chronic  puffiness  of  the  lids, 
notably  the  upper  one,  causing  it  to  droop  and  in  some  degree  cover 
the  lid  fissures. 

The  prognosis  in  all  these  affections,  which  often  have  a  tendency 
to  relapse,  depends  upon  the  general  treatment,  upon  the  removal  of 
any  possible  cutaneous  affections  of  the  head  and  face,  such  as  eczema, 
pediculosis,  or  favus,  and  upon  the  local  measures  instituted.  This 
refers  particularly  to  the  ulcerative  eczemata  of  the  palpebral  margins, 
whose  cicatrization  may  cause  obliteration  of  the  intermarginal  space 
or  a  sUght  cicatricial  ectropion  of  the  lower  lid,  atrophy,  and  malposition 
of  the  cilia.  The  chronicity  of  the  affection  is  favored  also  by  the  fre- 
quent presence  of  phlyctenular  and  pustular  processes  on  the  conjimc- 
tiva  and  cornea,  just  as  the  sequelae  of  eczematous  blepharitis  favor 
madarosis,  trichiasis,  tylosis,  and  ectropion. 

Treatment. — In  the  first  place,  any  eczema  of  the  eyebrows,  scalp, 
ears,  and  Ups  must  be  thoroughly  treated.  This  applies  especially  to 
fissures  on  the  upper  Up  and  nostrils,  which  often  accompany  or  precede 
eczema  of  the  lids  and  keep  it  alive.  Touching  with  argentum  nitri- 
chloratiun  effects  a  quicker  cure  than  ointments.  It  is  important, 
however,  to  see  that  the  cauterized  places  are  not  mechanically  irritated 
afterwards,  as  by  blowing  of  the  nose,  and  that  there  are  no  cracks 
beneath  the  surface.  Covering  these  spots  with  a  thin  layer  of  salve 
will  favor  desquamation.  Removal  of  the  swelling  of  the  lymph-glands 
and  of  any  tuberculous  manifestations  of  the  joints  or  bones  is  of  equal 
importance.  The  persistence  of  the  affection  is  due  to  want  of  cleanli- 
ness, improper  diet,  and  living  in  hot  or  badly- ventilated  rooms.  A  change 
in  this  respect  may  suffice  gradually  to  ameliorate  the  condition  as  years 
go  on.  Pathological  changes  in  the  lachrymal  sac,  nose,  and  nasopharyn- 
geal space  should  be  treated  (compare  page  121).  The  lid  margins  should 
be  kept  scrupulously  clean,  using  a  mild  neutral  soap,  such  as  the  Hebra 
soap.  Cold  bandages  are  contra-indicated,  as  they  aggravate  the  pal- 
pebral eczema. 
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As  to  the  special  treatment  of  these  various  conditions,  the  following 
rules  should  be  observed :  in  chronic,  so-called  dry  eczema,  with  more  or 
less  pronounced  desquamation,  paint  the  margin  of  the  lid  with  ol.  cadini, 
ol.  fagi,  or  ol.  rusci  (1  :  10  ol.  olivar.),  taking  care  that  none  gets  into  the 
palpebral  fissure.  Or,  apply  a  5  per  cent,  ichthyol  ointment,  or  a  paste 
made  of  ol.  rusci  0.5  and  Lassar's  paste  20,  as  follows:  place  a  little 
ointment,  no  larger  than  a  small  pea,  on  a  disinfected  glass  rod,  and 
apply  it  to  the  Ud,  distributing  it  so  that  it  will  just  reach  the  anterior 
border  of  the  intermarginal  edge.  Any  superfluous  ointment  is  removed 
with  a  blunt  carrier  of  sterile  hydrophile  gauze. 

In  wet  eczema  (ulcerating  blepharitis),  cleanse  the  skin  of  the  lids 
thoroughly  from  scales  and  crusts,  both  morning  and  night.  Soften  it 
with  a  moist  boric  water  bandage,  which  is  allowed  to  remain  for  five  or 
ten  minutes;  then  gently  and  slowly  wipe  off  the  lids  with  sterilized 
cotton  pledgets,  saturated  with  oHve  oil.  To  grease  the  palpebral 
margins,  apply  in  the  morning  a  cooling  ointment,  such  as  lanolin, 
anhydric.  puriss.  ^'Liebreich"  5.0;  aq.  plumb,  duplex  (free  of  carbonate) 
5.0.  This  may  be  used  with  hydrochloric  cocaine  0.05,  freshly  prepared 
for  each  case  and  kept  in  a  porcelain  jar  with  a  closely-fitting  celluloid 
cover.  If  the  skin  adjacent  to  the  temporal  palpebral  commissure  tends 
to  crack,  grease  it  slightly  and  separate  it  with  the  thumb  and  index- 
finger  of  the  disengaged  hand.  In  this  way  every  part  of  the  Hds  and 
their  siuroimdings  is  uniformly  softened.  In  the  evening,  apply  either 
zinc  ointment  (zinc.  oxyd.  alb.,  amyl.  aa  5.0;  vaselin.  5.0)  or  unguent. 
prsBC.  alb.  pultiforme  (Hg  prsec.  alb.  pultif.  0.1;  vasel.  5.0).  Von 
Michel  applies  a  modification  of  Lassar's  paste.  In  acquired  or  even  in 
congenital  lessening  of  the  height  of  the  lids,  apply  ointment  or  paste 
on  lint  over  the  closed  eyes,  and  secure  it  by  a  light  bandage. 

Schlen  and  Peters  advise  inunction  of  the  lids  in  the  evening  with 
ichthyol-zinc  ointment,  and  covering  them  with  zinc-ichthyol  gauze 
(anmion.  sulfo-ichthyol.  0.2-0.5;  amyl.  tritic,  flor.  zinc  aa  10.0;  vasel. 
americ.  25.0;  M.  F.  ungt.  exact,  terend.).  Lassar's  red  merciuy  sulphide 
paste  (ungt.  rubr.  sulfurat.)  is  very  efficacious  in  impetiginous  eczema:  it 
is  spread  on  lint  with  a  glass  rod,  in  a  layer  as  thick  as  the  back  of  a  knife. 
It  is  placed  upon  the  cleansed  Uds  and  kept  in  position  by  a  bandage. 

It  often  happens,  however,  that  even  unirritative  ointments  are 
badly  borne.  The  marginal  ulcers  should  then  be  carefully  touched 
with  a  finely-pointed  stick  of  argent,  nitrico-chlorat.  (argent,  nitricum, 
to  which  5  per  cent,  argent,  chlorat.  is  added),  and  smoothed  by  wiping 
with  cotton  moistened  in  hot  water.  This  has  a  more  rapid  effect  than 
argent,  nitric,  mitigat.  The  base  of  the  small  abscesses  or  ulcers  has 
first  to  be  cleansed,  and  any  loose  cilia  must  be  gently  removed  with 
the  ciliary  forceps  (Plate  XI,  Fig.  8).     This  is  best  done  as  follows: 
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Grasp  each  hair  with  the  forceps,  slowly  loosen  it  with  corkscrew  move- 
ments, and  extract.  If  the  margin  is  inflamed,  a  repetition  of  the  epi- 
lation may  be  necessary.  The  cilia  may  be  so  minute  as  to  require  a 
magnifying  glass  to  detect  them,  or  so  fragile  as  to  require  a  firm  hold 
to  extract  them.  If  these  methods  should  prove  unsuccessful,  after  a 
sufficiently  long  trial,  or  if  the  margin  is  chronically  inflamed  and  puffed 
(tylosis),  all  the  cilia  will  have  to  be  removed.  As  this  is  a  painful 
process,  anaesthesia  may  be  necessary.  The  operation  may  have  to  be 
repeated  at  inter\'als,  until  the  margin  is  normal.  In  acute  sycomatous 
eczema  of  the  palpebral  margin,  and  in  abscesses  of  the  hair-follicles, 
punctiu^  of  the  pustules  and  epilation  of  the  cilia,  a  3  per  cent,  boric 
ointment  or  Lassar's  paste  and  ointments  of  sulf.  precip.  resorcin,  or 
acid.  tann.  sulf.  precip.,  vasel.  amer.  alb.  pur.  1:2:  20,  may  be  tried. 
If  it  is  not  efficacious,  the  ulcers  should  be  touched  with  a  finely-pointed 
stick  of  argent,  nitrico-chlorat. 

As  to  treatment  of  the  affected  lachrymal  ducts  and  simultaneous 
or  subsequent  irritation  of  the  conjunctiva,  see  pages  121  and  139. 

The  same  treatment,  particularly  the  epilation  of  the  affected  cilia,  is 
instituted  in  sycosis  hyphogenes  or  parasitaria  (trichophytia  profunda), 
which  is  acquired  by  contact  with  horses  or  horse-infected  children. 

I  think  it  superfluous  to  extract  all  the  cilia  in  order  to  sterilize  the 
skin  of  the  lids  in  operations  on  the  globe  (iridectomy,  etc.).  Of  course, 
all  solutions,  such  as  cocaine,  suprarenin,  atropin,  physostigmine,  etc., 
should  be  of  standard  quality,  and  all  instruments  used  in  operations 
on  the  eye  should  be  of  the  best  material,  including  even  those  for  the 
removal  of  cilia  or  foreign  bodies  from  the  conjunctiva.  The  lids  and 
vicinity  are  best  cleansed  by  thoroughly  rubbing  the  skin  with  ether  or 
benzine  applicators.  To  cleanse  the  conjunctival  sac  the  patient  is  placed 
on  his  back  and  the  sac  is  gently  irrigated  with  oxycyanate  of  mercury 
(1  :  2000),  or  sublamin  (1  :  2000),  or  sublunate  (1  :  500).  The  lids 
being  held  apart  by  two  blunt  retractors,  the  patient  is  instructed  to 
move  the  eye  in  all  directions  during  the  irrigation,  so  that  all  the  folds 
of  the  conjunctiva  may  be  exposed.  Firmly  adherent,  desquamated 
epithelium  or  skin  is  removed  with  sterile  cotton  pledgets.  This  should 
precede  the  instillation  of  the  local  anaesthetic,  in  order  to  prevent  injury 
to  the  cornea.  Drying  of  the  corneal  epithelium  following  cocaine  instil- 
lations in  the  open  eye  may  be  prevented  by  having  the  eyes  closed 
until  the  beginning  of  the  operation. 

If  eczematous  blepharitis  is  associated  with  excoriations  of  the 
external  canthus  or  with  palpebral  spasms,  painting  with  a  1  to  2  per  cent, 
solution  of  silver  nitrate  may  be  useful.  The  patient's  head  is  placed 
m  a  horizontal  position,  and  a  brush  of  medium  size,  carefully  cleansed, 
is  applied  several  times  vnth  more  or  less  pressure,  while  the  thumb  and 
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index-finger  of  the  disengaged  hand  separate  the  lids  just  wide  enough 
to  reveal  the  fissure.  Or,  if  preferred,  a  cotton  pledget  saturated  with  a 
freshly-prepared  1  per  cent,  solution  of  argent,  nitricum  may  be  rubbed 
horizontally  across  the  lids.  This  lid  massage  promotes  healing  of  the 
excoriations  at  the  external  canthus  and  at  the  same  time  benefits  the 
spasms.  It  should  be  repeated  at  gradually-increasing  intervals  until 
the  hypersemia  of  the  lid  has  disappeared.  Careful  painting  of  swollen 
Uds  with  tincture  of  iodine  will  often  have  a  favorable  efifect. 

An  eczematous  inflammation  of  the  lids  has  a  great  tendency  to 
recur,  and  for  this  reason  may  require  treatment  in  an  institution. 
This  applies  particularly  to  cases  that  have  been  neglected,  to  those 
compUcated  by  conjunctival  or  corneal  affections,  to  patients  whose 
nursing  and  food  at  home  are  inadequate,  or  whose  general  condition 
has  been  much  impaired  by  infectious  diseases. 

The  local  treatment  of  seborrhoea  of  the  palpebral  margins  is  tedi- 
ous. It  is  often  hereditary,  persisting  then  from  childhood  to  old  age, 
and  may  be  accompanied  by  seborrhoea  of  the  scalp  or  other  hairy  parts 
of  the  body.  The  cilia  may  be  partly  or  totally  lost,  leading  to  irrita- 
tion and  anomalies  of  the  conjunctiva  which  defy  treatment,  and  may 
endanger  sight  by  subsequent  affections  of  the  cornea.  Gentle  cleansing 
of  the  Ud  with  Hebra  soap  and  tepid  boric  and  borax  water  in  the  morn- 
ing, and  the  appHcation  of  carefully-prepared  mercurial  sulphur  oint- 
ment or  hydrarg.  prsec.  alb.  0.05,  vasel.-lanol.  aa  5.0,  in  the  evening, 
should  be  regularly  continued.  Von  Michel  prescribed  thin  layers  of 
paste  consisting  of  lac.  sulf.  1.0,  or  resorcin.  albiss.  1.0  with  zinc.  oxyd. 
amyl.  pur.  aa  10.0,  vasel.  amer.  20.0,  in  seborrhoea  sicca,  to  be  applied 
to  the  palpebral  margins  with  a  glass  rod  scoop.  In  old  cases  Haab 
used  tincture  of  iodine. 

Pustulous  eczema  of  the  lids  is  differentiated  from  impetigo  con- 
tagiosa by  diffuse  hypersemia  of  the  lids  in  the  latter  affection.  The 
eczema  may  occur  as  a  family  affection,  or  endemically  in  schools 
and  kindergartens.  When  primary  and  acute,  the  lids  are  surroimded 
by  an  inflammatory  areola  and  impetiginous  vesicles  resembling  dew- 
drops,  which  dry  up  into  honey-colored  crusts.  Owing  to  repeated 
plucking,  the  latter  assume  a  yellowish-green  or  brown  discoloration 
and  become  confluent.  Healing  occurs  spontaneously  in  a  few  weeks, 
and  treatment  is  therefore  merely  palliative,  such,  for  example,  as  J^- 
1  per  cent,  precip.  ointment,  followed  later  by  Lassar^s  paste. 

i6.  PHTHDOASIS  PALPEBRALIS 

This  affection  should  not  be  mistaken  for  eczema  of  the  lids.  Its 
favorite  location  in  childhood  is  at  the  cilia,  owing  to  absence  of  hair 
of  the  axilla,  pubes,  etc.    Phthiriasis  pubis  also  nestles  in  the  eyebrows; 
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u*-^     ,i^*At.twM.eu  u  :he  oilia,  gix^ing  them  an  appearance 

V  X.     .^.v.-^  v.>v  Wit  11   im?«!<um:  the  cilia,  are  smaller  than  on  other 

V     V  .^,      ..V.    t»^ir  wiwtion  may  require  the  use  of  a  magni- 

^      -  .v-x        '^^>      ^>ux^   v-ous^derable  itching  and  inflammation,   or 

-.  ...  .*  u    i    iiv  ;jtili.)ebral  margins.    They  are  removed  with 

\v!<.»4   vtit  xill  the  nits;  mercurial  ointment,  white  or  yellow 

.   .  vv,  >vw\i\   A  III  Ivill  the  lice.    Obser\^ance  of  general  cleanliness 

17.  HORDEOLUM  (Pl.\te  I,  Fio.  6) 

N.l^»^»vutiU\o  intlanunation  of  the  glands  of  the  palpebral  margin 

.     .Jim    u»uu\>luni  externum;  that  of  the  meibomian  glands,  hordeolum 

:..v ; liuiu.     I  t\o  taller  iHTurs  mainly  in  the  tarsal  tissue;  it  does  not  yield 

.t -.IN    'v»   •leaiineui,  and  is  therefore  much  more  painful  and  tender 

iKi:i  !  Iw  'oi  tni^r.     The  neighboring  skin  of  the  Ud  and  the  cutis  and  ocular 

s»ujuuvu\a   I.N   uioiv  or  less  cedematous  and  hyperaemic,   resembling 

.  i\  .i{Kla.».     Should  there  be  considerable  conjunctival  secretion,  the  less 

X  \is  lu  iuihI    physiciuu    may  be  deceived  into  mistaking  the  affection 

loi      uiii|»ient     ophthalmoblennorrhoea,   especially  if    the   neighboring 

liuHsii   v'onjuiu'tiva  is  chemotic. 

1 1  ^e\e^al  stit»s  exist,  the  lids  may  be  so  swollen  as  to  interfere  with 
opi^nni^  ol  tlu*  (\ve.  The  initial  affection  is  differentiated  from  acute 
nillainiiiHtiou  of  the  conjunctiva  by  pain  and  tenderness  at  a  more  or 
Uvt/t  riirumM'rilK»d  spot. 

riie  pUH  perforates  the  conjunctiva  rather  than  toward  the  skin 

ol  (Ke  ImIh. 

Mr/ema  nf  the  skin  of  the  palpebral  margins,  chronic  catarrhal 
roiihUH'tivitiH,  affections  of  the  lachrymal  ducts,  and  continued  wearing 
ol  M  hiiHHMilar  bandage  predispose  to  staphylococcus  infection  of  the 
IMilptilii'Ml  margin  or  its  vicinity.  It  may  also  simultaneously  affect 
oilier  parlH  of  the  face.  This  occurs  chiefly  at  puberty  coincident  with 
lUiieiiiia  anil  intestinal  auto-intoxication  (acne  juvenilis).  If  the  nodule 
i.i  ilrrp  r.eale«l,  tli(»  pre-auricular  gland  of  the  same  side  may  be  swollen. 

Tira/mrnl  is  (lir(»cted  to  the  removal  of  the  cause.  Yeast  prepara- 
lionM,  niidi  tiH  e(»nilin,  levurinose,  le\Tiretin,  zymin,  or  fresh  beer  yeast 
tOid  llnreh.  Hiilf.  sacchar.  lact.  aa,  are  administered  internally.  Local 
hrMlinent  must  deal  with  the  affected  conjunctiva  and  lachrymal  sac. 
I  III'  /icne  pustules  are  evacuated  by  a  superficial  incision,  followed  by 
pMinlMiK  ^'f  ^''<*  ^^^^^  ^'i^h  borated  vaseline. 

Arne  varioliformis  (necrotic  type),  a  very  rare  affection,  is  generally 
MMil/ilenil  and  affects  the  cutis  of  the  lids.  In  one  case  it  has  been 
n\,iHU'/t*fl  Hirnultaneously  on  all  the  four  lids.    It  also  attacks  the  region 
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of  the  brows  and  the  cheeks.  After  desquamation  of  the  dried  pustules, 
ch'cular,  sharply-defined,  slightly-indented  sears  will  remain. 

The  treatment  consists  in  softening  the  crusts  with  oil.  After  their 
removal,  the  affected  places  are  covered  with  sublimate  vaseline  (1  :  5000) 
spread  on  lint. 

In  folliculitis  ciliaris  of  the  infectious  necrotic  type  there  are  itching 
of  the  lid,  fever,  general  debility,  and  swelling  of  the  cervical  and  pre- 
auricular glands.  On  the  follo\^dng  day  pustules  appear  over  the  entire 
palpebral  margin,  which  by  this  time  has  become  imiformly  indurated. 
The  pustules  will  burst,  taking  the  cilia  away,  and  healing  several  weeks 
later  with  scar  formation. 

In  hordeolum  internum,  softening  of  the  nodule  by  local  application 
of  heat  is  a  useful  start.  Yellowish  discoloration  of  the  palpebral  con- 
jimctiva  indicates  an  imminent  eruption  of  the  pus  inward.  The  af- 
fected spot  is  then  incised  in  a  vertical  direction  in  the  conjimctiva 
tarsi,  which  is  exposed  by  everting  the  lid.  Care  must  be  taken  not  to 
injure  the  tarsus  or  the  acinous  sebaceous  glands  embedded  in  it,  as 
they  are  important  for  lubricating  the  palpebral  margins,  Borovaseline 
ointment,  three  per  cent.,  the  size  of  a  pea,  is  applied  twice  or  three 
times  daily  to  the  conjimctival  sac.  Instructions  should  be  given  not 
to  touch  the  lids.  To  prevent  recurrence,  frequent  cleansing  of  the  lids 
and  eyebrows  with  soap  and  internal  application  of  the  remedies  men- 
tioned on  p.  94,  especially  yeast  preparations,  are  of  importance.  The 
treatment  of  blepharitis  should  be  persistent  if  the  object  is  to  effect  a 
thorough  cure.  Haab  advises  the  instillation  of  zinc  drops  into  the  con- 
junctival sac  once  daily  after  the  inflammation  has  subsided.  By  the 
addition  of  sublimate  (zinc.  sulf.  0.025  :  10;  solut.  sublim.  puriss  1.0  : 
5000  or  1.0  :  10000  aa),  this  will  act  as  a  disinfectant  also. 

i8.  CHALAZION  (Plate  II,  Fio.  2) 

A  chalazion  is  the  result  of  an  acute  or  chronic  affection  of  the  mei- 
bomian glands,  caused,  according  to  the  investigations  of  v.  Michel  and 
Waetzold,  by  the  toxic  effect  of  bacteria  that  have  been  destroyed  by 
phagocytosis.  It  is  associated  with  other  ocular  affections,  such  as  con- 
jimctival catarrh,  stenosis  of  the  lachrymal  ducts,  hypermetropia,  and 
astigmatism;  also  with  constitutional  weakness,  such  as  the  tuber- 
culous and  scrofulous  diathesis.  It  is  rare  in  childhood.  Unlike  an 
hereditary  syphilitic,  gummatous,  or  tuberculous  infiltration  of  the  tarsus, 
a  chalazion  usually  develops  painlessly  and  slowly.  The  swelling  is 
circular  or  transversely  oval  like  a  circumscribed  nodule,  over  which 
the  skin  is  more  or  less  movable.  It  is  elastic,  while  a  gummatous  nodule 
is  cartilaginous  and  hard.  In  a  tuberculous  nodule,  swelling  of  the 
lymph-glands  and  a  similar  affection  of  the  conjunctiva  are  rarely  absent. 
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Sometimes,  however,  it  requires  careful  general  examination  or  an  ex- 
ploratory incision  to  arrive  at  a  definite  diagnosis.  It  often  happens 
that  a  chalazion  shines  more  or  less  extensively  through  the  tarsal  con- 
junctiva, displaying  a  grayish-yellow  discoloration.  In  other  cases 
the  tarsal  conjunctiva  is  red  and  swollen  in  the  neighborhood  of  the 
transparent  place.  The  chalazion  may  rupture  into  the  tarsal  conjunc- 
tiva, or  at  the  palpebral  margin,  uito  an  excretory  duct  of  a  meibomian 
gland  (chalazion  marginale). 

Treatment, — After  the  application  of  cocaine  the  lid  is  everted  so 
as  to  expose  the  point  of  the  tarsal  conjunctiva  corresponding  to  the 
chalazion.  This  place  is  touched  with  a  very  fine,  slightly  incandescent 
galvanic  point  until  the  mucus  or  mucopurulent  granulation  tissue  of 
the  cystoid  growth  is  evacuated.  The  remaining  masses  and  the  resis- 
tant capsule  are  destroyed  by  inserting  the  incandescent  needles  several 
times,  more  and  more  deeply,  at  the  same  time  slightly  enlarging  the 
opening  of  the  tarsal  conjunctiva.  The  after-treatment  is  with  heat, 
cataplasms,  etc.  Any  small  granulations  which  appear  later  at  the 
place  of  puncture  are  carefully  touched,  after  eversion  of  the  lid,  with 
a  finely-pointed  stick  of  argent,  chlomitrico.,  or  with  a  fine  conical  sound, 
such  as  Ls  used  for  dilating  the  lachrjTiial  ducts,  fused  with  argent, 
chlornitrico.  The  crusts  from  the  cauterization  are  neutralized  by  a  one 
per  cent,  salt  solution,  but  in  most  cases  it  is  sufficient  to  keep  the  lid 
away  from  the  eye  for  half  a  minute  or  a  minute. 

A  chalazion  which  inclines  to  rupture  through  the  palpebral  skin, 
usually  near  the  intermarginal  fringe  and  the  ciliary  floor,  can  be  opened 
from  without  by  galvanocauterj^  and  removed  almost  painlessly,  after 
sprajing  with  ethyl  chloride  (comp.  p.  91).  The  resulting  scars  can 
hardly  be  recognized.  I  have  often  applied  this  method,  and  find  it 
quite  as  simple  as  an  incision.  The  latter  method  is  carried  out  by 
incising  the  chalazion  from  without  by  a  vertical  cut  which  is  after- 
ward se\^Ti  up.  The  incision  may  also  be  made  from  the  tarsal  con- 
junctiva in  a  vertical  direction,  parallel  to  the  longitudinal  axis  of  the 
meibomian  glands.  This  is  followed  by  scraping  with  a  sharp  spoon, 
to  prevent  recurrence.  The  after-treatment  is  the  same  as  that  already 
described.  Contraction  of  a  chalazion,  when  opened  by  galvanocautery, 
may  be  accelerated  by  massage  of  the  lids. 

Elschnig  states  that  a  chronic  conjunctivitis  often  causes  an  acute 
affection  of  the  meibomian  glands.  In  that  case  the  pustules  at  the 
mouths  of  the  glands  contain  the  same  kind  of  pus  or  sebaceous  threads 
as  are  also  found  in  the  conjunctiva.  Further  investigations  concerning 
this  point  are  desirable.  The  glands  as  well  as  the  tarsus  may  also  be 
secondarily  affected  by  blepharoconjuncti\dtis  or  by  diphtheria  of  the 
conjunctiva. 
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A  chronic  suppurative  inflammation  of  the  meibomian  glands, 
extending  more  to  the  skin  of  the  Uds  than  toward  the  conjunctiva, 
was  observed  by  Natanson.  It  was  accompanied  by  multiple  abscesses 
which  had  no  tendency  to  perforate  spontaneously.  Castelain  obsen^ed 
multiple  infection  of  the  glands  with  some  form  of  streptothrix,  which 
at  first  resembled  actinomycosis. 

19.  FAULTY  POSniON  OF  THE  CILU  (TRICHIASIS  AND  DISTICHUSIS) 

Permanent  faulty  position  of  the  ciUa  may  be  due  to  scars  or  in- 
version of  the  margin  of  the  Uds.  This  may  be  the  result  of  ulcerative 
blepharitis,  trachoma,  hordeolum,  conjimctival  diphtheria,  or  it  may 
come  from  bums  or  operations  on  the  lids  or  conjunctiva.  These  defects 
are  removed  by  marginoplastic  and  operative  treatment  of  the  entropion, 
primarily  to  prevent  or  remove  any  irritation  of  the  conjunctiva.  They 
may  lead  to  abrasion  of  the  corneal  surface. 

In  partial  trichiasis,  if  the  cilia  are  removed,  they  will  grow  sooner 
or  later,  and  therefore  they  should  be  destroyed  by  electrolysis,  together 
with  their  follicles.  The  anode,  consisting  of  a  cushioned  plate,  is  appUed 
to  the  temple;  the  needle,  or  cathode,  is  inserted  into  the  folUcle.  The 
current  is  closed  from  a  quarter  to  half  a  minute,  until  a  fine  froth  ap- 
pears at  the  ciliary  root.  This  will  cause  the  ciUa  to  drop  out,  or  they 
may  be  extracted,  if  necessary.  This  being  rather  a  painful  process,  it  is 
advisable,  in  sensitive  patients,  to  use  local  anaesthesia,  such  as  the  sub- 
cutaneous injection  of  alypin,  or  to  apply  a  suprarenal  solution,  eusemin 
(cocaine  adrenalin),  or  to  spray  a  little  ethyl  chloride  near  the  point,  but 
at  a  safe  distance  from  the  operative  field.  The  latter  procedure  can  be 
carried  out  only  after  the  lids  have  been  very  thoroughly  closed. 

Acquired  alopecia  of  the  cilia  has  been  observed  as  part  of  general 
alopecia  following  scarlet  fever  and  also  in  artificial  alopecia  in  an  hys- 
terical girl.  Unilateral  gray  or  white  discoloration  of  the  ciUa  has  been 
observed  after  iridocyclitis,  or  without  any  definite  cause.  Ponti  pro- 
duced a  new  crop  of  normally  pigmented  cilia  by  epilation  of  the  dis- 
colored ones,  and  application  of  a  slightly  irritating  ointment. 

The  following  are  some  rarer  affections,  m  whose  course  the 
lids  were  injured  in  infancy  and  childhood:  Acute  pemphigus  of  the 
new-born.  Barrier's  disease,  which  has  so  far  proved  intractable; 
acute  pemphigus  such  as  occurs  at  the  margins  and  angles  of  the 
Uds;  the  malignant,  fatal  hemorrhagic  pemphigus,  which  is  accompanied 
by  an  eruption  ot  vesicles  on  the  conjunctiva;  the  benign  simple  chronic 
pemphigus  (pruriginosus  foliaceus),  which  may  be  confined  to  the  skin 
of  the  upper  and  lower  lids  and  their  immediate  vicinitj-,  or  may  be 
associated  with  pemphigus  of  the  mucous  membranes  and,  particularly, 
of  the  conjunctiva. 
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Treatment. — Application  of  rice  powder,  boric  ointment,  or  byrolin 
to  the  affected  skin  of  the  Uds;  also  general  internal  treatment,  especially 
with  arsenic. 

Similar  treatment  is  indicated  in  urticaria  caused  by  auto-intoxica- 
tion, or  when  accompanied  by  considerable  oedema  of  the  lids,  especially 
the  upper  ones. 

Hyperkeratosis  universalis  (ichthyosis  congenita),  an  affection  of 
debilitated,  moribimd  infants,  often  involves  the  skin  of  the  lids  to  a 
very  considerable  extent.  This  affection,  as  well  as  ichthyosis  simplex, 
causes  tension  and  shortening  of  the  skin,  interfering  with  closure  of 
the  Uds,  and  thereby  favoring  ectropion  of  the  lower  lids,  and  secondary 
inflammation  of  the  conjunctiva  and  cornea.  The  latter  may  also  be 
caused  by  a  thin  and  dry  condition  of  the  cilia  and  eyebrows,  with 
consequent  narrowing  of  the  lid  fissiu^  or  adhesions  at  the  external 
canthus. 

Treatment. — Kaulich  recommends  soda  baths  and  frequent  inimc- 
tion  with  borated  lanolin.  Operative  interference  in  this  form  of  bleph- 
arophimosis  is  not  advisable,  since  canthoplasty,  which  would  otherwise 
be  effective,  might  favor  the  formation  of  ectropion,  by  additional 
shortening  of  the  lids. 

Xeroderma  pigmentosmn,  which  is  often  observ^ed  as  a  family 
affection,  is  as  yet  etiologically  and  anatomically  unexplained.  It  may 
cause  ectropion  by  cicatrization,  excrescences,  and  even  malignant 
ulcers  with  fatal  issue. 

In  the  way  of  treatment,  it  has  been  suggested  that  patients  remain 
in  rooms  with  red  illumination,  or  wear  red  or  yellow  veils,  since  the 
affection  often  begins  with  diffuse  or  spotted  erythema  at  parts  of 
the  body  which  have  been  exposed  to  the  sun  or  diffused  light.  The 
excrescences  should  be  removed  as  soon  as  possible. 

Scleroderma  attacks  the  skin  of  the  lids  or  one  side  of  the  face. 
Occasionally  it  is  associated  with  Basedow's  disease.  Thyroid  and 
saUcylic  preparations,  subcutaneous  injections  of  thiosinamine,  applica- 
tion of  2  per  cent,  thiosinamine  plaster,  salicylic  ointment,  massage,  and 
electricity  have  been  used  for  its  treatment.  Thiosinamine,  however,  is 
not  free  from  objections  in  active  or  recently-healed  conjunctivitis  and 
keratitis,  since  it  also  starts  or  rekindles  these  affections. 

Neurotic  faci^-l  atrophy  is  usually  an  affection  of  childhood.  In 
this,  the  changes  of  the  skin  just  mentioned,  such  as  spontaneous  dis- 
coloration and  loss  of  the  eiUa,  and  other  ocular  disturbances  have  been 
observed.  Ectropion  of  the  lower  lid,  depending  on  atrophic  shortening 
of  the  skin,  constriction  of  the  lid  fissure,  whitish  spots  on  the  upper 
lids,  abnormal  pigmentation  of  the  skin,  and  absence  of  the  eyebrows, 
have  likewise  been  recorded. 
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Treatment. — The  treatment  is  palliative,  although  the  direct  electric 
current  and  paraffin  injections  in  the  facial  skin  have  been  tried. 

20.  BLEPHAROSPASM 

Spasm  of  the  orbicularis  muscle  may  be  a  local  manifestation  or 
only  a  part  of  a  general  spasm  of  all  the  muscles  supplied  by  the  facial 
nerve.  It  may  occur  in  two  forms.  One  is  simply  a  clonic  exaggeration 
of  normal  twitching,  causing  the  lids  only  to  be  spastically  contracted 
(spasmus  nictans).  The  other  is  a  periodical  or  permanent  tonic  con- 
traction and  closure  of  the  lid  fissure  (blepharospasm).  Both  forms  may 
alternate,  or  change  from  one  into  the  other.  These  spasms  may  be 
voluntary,  involuntary,  or  reflex  manifestations.  The  causative  factors 
are  many.  Among  them  may  be  mentioned:  functional  motor  neiu'osis, 
organic  cerebrospinal  affections,  cortical  epilepsy,  hysteria,  neurasthenia, 
traiunatic  neurosis,  migraine,  chorea,  tetanus,  tetany,  gastro-intestinal 
affections,  intestinal  parasites,  or  scars  in  the  peripheral  course  of  the 
facial  nerv^e. 

A  fifteen-year-old  boy  who  for  seven  years  had  been  suffering  from 
twitching  of  the  lids  and  tic  douloiu'eux  would  stutter  when  the  tic  was 
relieved;  when  the  pains  were  present,  he  would  not  stutter.  Meynier 
observed  occasional  rapid  closure  of  the  lids  with  also  a  rapid  horizontal 
nystagmus  in  children  from  five  to  twelve  years  of  age  who  suffered 
from  infectious  myoclonia. 

Habitual  twitching  of  the  lids  is  most  frequent  in  infancy  and 
childhood,  and  is  attributable  to  imitation,  overexertion,  masturbation, 
ansemia,  and  hereditary  neuropathic  taint. 

Blepharospasm  may  be  caused  by  all  kinds  of  irritation  of  the  tri- 
geminus, such  as  injuries  to  the  face  and  scalp,  carious  teeth,  chronic 
catarrhs,  polypous  growths  in  the  nose,  hypertrophy  of  the  tonsils,  em- 
pyema of  the  superior  maxillary  cavity,  forcible  syringing  of  the  ear, 
and  migraine.  Moderate  pressure  upon  the  points  where  the  supra-  and 
infra-orbital  nerves  emerge,  or  at  certain  other  so-called  pressure  points 
of  the  trigeminus,  will  reUeve  or  remove  the  spasm.  This  spasm  may 
also  result  from  irritation  in  some  remote  part  of  the  body,  or  may  even 
be  produced  by  suggestion.  It  is  often  intermittent  and  usually  uni- 
lateral, or  more  pronounced  on  one  side. 

Reflex  spasms,  due  to  retinal  irritation,  such  as  intense  Ught  or 
snow-blindness,  are  usually  associated  with  a  neuropathic  tendency, 
opacities  of  the  refractive  media,  or  myopic  affections  of  the  macula. 

The  prognosis  and  treatment  of  non-inflammatory  blepharospasm 
are  definite,  in  proportion  to  the  possibility  of  removing  the  cause, 
either  by  constitutional  or  local  treatment.  Removal  of  pathogenic 
factors  which  are  irritating  the  trigeminus  is  just  as  important  as  the 
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prescription  of  suitable  glasses.  The  most  usual  internal  palliative 
remedies  are  the  bromides,  arsenic  and  narcotics,  morphine  injections, 
and  chloroform  inhalations.  Resection  or  a\'ulsion  of  the  supra-  or 
infra-orbital  ner\'e,  removal  of  the  gas,«erian  ganglion,  peripheral  stretch- 
ing of  the  facial  ner\-e,  alcohol  injections  into  the  facial  nerve  at  the 
stylomastoid  foramen  or  into  the  basal  part  of  the  trigeminus,  are  rather 
heroic  measures,  which  should  be  advised  with  caution;  they  sometimes 
produce  good  results,  but  they  have  also  led  to  extensive  degeneration 
of  the  nen-es,  and  to  serious  paralysis  of  the  facial  ner\'e,  with  complete 
degeneration. 

Oppenheim  uses  the  galvanic  current  in  four  different  ways.  These 
are  (1)  to  place  an  anode  which  is  about  10  centimetres  square  over  the 
ner\'e-trunk,  with  the  cathode  preferably  on  the  nape  of  the  neck,  and 
then  slowly  close  and  open  a  weak  current 
of  about  two  to  three  milliampdres;  (2)  to 
place  the  anode  over  the  occiput,  and  the 
cathode  at  some  distant  point;  (3)  both 
electrodes  over  the  mastoid  processes;  or 
(4)  the  anode  over  the  various  branches  of 
the  pes  anserinus  major.  If  any  points  of 
tenderness  exist,  the  anode  is  applied  to  them. 
Cure  of  the  so-called  essential  and  nearly 
always  hysterical  blepharospasm  by  means  of 
weak  faradic,  gah'anic,  and  static  electricity 
and  d'Arsonval's  currents  is  simply  something 
accomplished  by  suggestion.  The  disease  is 
often  accompanied  by  hysterica!  disturbances 
of  sensation  in  the  region  of  the  orbicularis, 
such  as  aufesthesia  or  hypenesthesia  with  pho- 
tophobia and  lachrjination,  and  by  hysterical  ptosis,  hysterical  restriction 
of  the  field  of  \ision,  and  amblyopia,  Maissage  of  the  lid  in  hysterical 
blepharospasm  also  jjartakes  of  suggestion.  The  sensation  of  so-called 
muscular  waves,  usually  on  one  side,  but  of  quite  a  distinct  type,  does 
not  demand  treatment,  even  if  that  persists. 

Reflex  spasm  of  the  orbicularis  occurs  in  irritation  or  injurj'  of 
the  corneal  surface  by  foreign  bodies.  In  iridocyclitis  there  may  be 
also  sjmpathetic  irritation  of  the  healthy  eye.  Inflanmiatory  blepharo- 
spasm is  11  fi-erpient  and  obstinate  manifestation  of  superficial  eczematous 
inflammations  ot  the  cornea  with  epithelial  desquamation  (Fig.  19). 
The  spasm  is  usually  bilateral,  e\-en  if  the  cornea  of  only  one  eye  is 
affected.  Sjiasm  of  (he  lids,  with  increased  lachrjination  and  photo- 
phobia, may  also  accompany  a  recurrence  of  corneal  eczema  for  weeks 
or  months,  and  even  persist  until  the  corneal  affection  is  cured.    Bleph- 
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arospasm,  especially  in  young  children,  may  cause  temporary  loss  of 
\ision  by  disuse.  Weaksightedness  from  non-use  of  the  eyes  disappears 
with  reacquirement  of  the  lost  function  in  the  course  of  several  weeks, 
after  the  persistent  clos-  ^ 

ure  of  the  lids  has  been 
relieved. 

Inflammatory  bleph- 
arospasm is  often  relieved 
and  gradually  removed  by 
continued  application  of 
a  two  to  five  or  even  a 
ten  per  cent,  cocaine  vase- 
line three  times  daily ;  or 
by  the  instillation  of  a 
two  to  four  per  cent,  co- 
caine suprarenin,  or  by 
immersing  the  face  in  cold 
water  three  to  six  times 
daily,  and  li\'ing  in  uni- 
formly lighted  rooms. 
The  habit  which  children 
have  of  burying  their  faces 

in  the  pillows,  or  of  lying  on  the  floor  with  their  faces  downward,  should 
not  be  allowed. 

Should  continued  local  and  general  treatment  of  the  cornea  and 
pj^  21  uvea  fail  to  effect  improvement,  opera- 

tive interference  under  anssthesia  is 
indicated.  This  consists  in  enlarging 
the  outer  canthus.  This  is  especially 
advisable  when  an  apparent  shorten- 
ing of  the  lid  with  fissures  or  cracks 
has  led  to  still  greater  spasm. 

An  incision  is  made  with  scissors, 

straight  lancet,  or  bistoury,  extending 

the  outer  canthus  by  10  to  15  mm. 

toward  the  orbital  mar^n  (Fig.  20); 

the  neighboring  parts  of  the  bulbar 

conjunctiva  are  loosened,  and  the  lid 

fissure  united  by  three,  five,  or  seven 

iioQ.,iih.>uiurs.m.^»niht.  i«».        sutures  I'Fig.  21).  A  bandage  is  applied 

over  both  eyes  until  the  sutures  are 

removed.    This  slight  operation  requires  no  special  surgical  experience. 

In  order  to  ensure  good  results,  I  apply  double  or  treble  sutures  without 
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making  them  fast    They  can  then  be  eamly  removed  with  small  foreciia 
wHhout  opening  the  wound  again. 

Cantiioidasty,  as  this  operation  is  called,  is  espedally  mdicated  for 
biqrfianqrfiimoms  or  ag^tination  of  the  extonal  palpdaral  commis- 
sure,— that  is,  when  cicatrizing  cracks  have  led  to  gradual  eouBtricticai  of 
the  lid  opening.  Othowise  there  may  be  stagnation  and  decompodUon 
of  the  patholo^cally  changed  secretion  of  the  conjunctiva,  causing  initar 
tion  of  the  conjunctiva,  epithelial  lesions  of  the  cornea,  etc.  Blqiharo- 
qjasm  owes  its  radstence  to  such  causes.  Besides,  the  macoation  of  the 
epitheliimi  prevails  healing  of  the  phlyctenular  infiltrates  and  ulcers 
of  the  cornea. 


Normal  palpgbnl  fianm. 


If  this  operation  is  done  properly,  it  will  also  serve  as  an  excdient 
means  of  guarding  against  the  recurrence  of  scrofulous  ophthalmia. 

If  there  ia  a  h^h  d^;ree  of  blepharophimosis,  careful  and  gentle 
detachment  of  the  temporal  part  of  the  conjunctiva  is  of  the  greatest 
importance.  It  should  be  made  freely  movable  in  the  entire  tempiHal 
region,  and  care  taken  to  avoid  any  pressure  on  it  en*  puncture  of  it.  It 
is  thffl^fore  drawn  slif^tly  forward  by  means  of  fine  forceps.  The  small 
scissors,  which  are  bent  toward  the  surface,  are  first  directed  strai^t 
backward;  while  undermining  the  conjunctiva  with  short  strokes,  they 
gradually  assume  a  frontal  direction.  Bleeding  of  the  subconjunctival 
vessels  will  aggravate  the  detachment,  but  this  may  be  arrested  ather 
at  once  or  after  the  suture  of  the  commissure  has  been  closed.  In 
sutiuing,  the  corresponding  places  of  skin  and  mucous  membrane  should 
be  closely  approximated,  so  as  to  ensure  a  smooth  appearance  extemally. 
Folds  or  ridges  are  avoided  by  placing  the  first  suture  at  the  commianire.  . 
Then  the  second  and  third  sutures  are  placed  above  and  below  precisdy 
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in  the  middle  between  this  first  suture  and  the  end  of  the  wound.  Fol- 
lowing the  same  plan,  any  further  sutures  which  may  be  necessary  are 
placed  midway  between  two  neighboring  sutures  as  the  case  requires. 

A  thick  layer  of  freshly-prepared  yellow  ointment  is  spread  upon 
sterihzed,  borated  lint  and  applied  so  as  to  protect  the  freshly-aggluti- 
nated wound  from  tearing  when  changing  bandages.  The  eyes  are 
covered  with  a  thin  layer  of  gauze  which  has  been  made  pliable  with 
vaseline.  Over  this  layer  are  placed  small  pieces  of  absorbent  bandage 
held  in  place  by  a  few  strips  of  adhesive  plaster.  The  whole  is  covered 
with  a  binocular  bandage.  The  sutures  are  not  removed  before  the 
fifth  or  sixth  day,  to  prevent  a  reopening  of  the  wound. 


Lid  fiuure  Kller  canlhiipluty. 


A  comparison  of  Figs.  22  and  23  will  show  how  the  palpebral 
fissure,  especially  the  region  of  the  external  canthus,  is  affected  by 
canthoplasty. 

II.  LAGOPBTBALHOS 

Defective  closure  of  the  lids  may  be  due  to  contraction,  or  to  a 
rough  and  dry  condition  of  the  lids.  It  may  also  come  from  ocular 
paralysis  (lagophthalmus  paralyticus),  either  partial  or  complete.  Lid 
movements  are  restricted,  and  the  opening  cannot  be  closed  voluntarily. 
Insufficient  secretion  of  the  lachrymal  fluid  may  also  occur  as  a  com- 
phcation,  as  a  concomitant  manifestation,  or  facial  paralysis  with  cor- 
neal ulcers,  etc.  Or  the  affected  eye  may  be  completely  hidden  by  the 
drooping  upper  lid,  due  to  relaxation  of  the  levator  muscle  and  its  own 
weight.  This  may  also  occur  during  sleep.  On  the  other  hand,  antag- 
onistic contraction  of  the  levator  palpebne  may  affect  the  opening  of 
the  fissure,  with  accompanying  participation  of  the  upper  hd  in  the  act 
of  raising  or  lowering  of  the  eye. 
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If  the  paralysis  of  the  orbicularis  is  of  long  standing,  it  leads  to 
relaxation  of  the  lower  lid  (ectropinm  paralyticnm),  and  to  catarrhal 
conjunctivitis  and  xerosis  of  the  cornea.  The  occurrence  of  these  se- 
quelae is  favored  by  simultaneous  paralysis  of  the  trigeminus.  Corneal 
ulcers  and  loss  of  epithelium  often  do  not  develop  because  of  the  fact 
that  the  normal  direction  of  the  eye  is  upward  and  outward  during 
sleep  (BelFs  phenomenon). 

Treatment. — Protection  of  the  eye  is  most  important  to  prevent 
necrosis  of  the  cornea.  This  is  effected  by  wearing  spectacles  during 
the  day  so  shaped  as  to  close  the  lids.  At  night,  if  necessary,  a  3  per 
cent,  borated  vaseline  ointment  is  applied  to  the  lids,  the  eye  is  covered 
with  absorbent  gauze,  saturated  with  3  per  cent,  boric  acid,  and  then 
with  a  tiUTi  of  rubber  bandage  or  with  the  Bilh-oth's  dressing. 

The  treatment  of  the  many  forms  of  facial  paralysis  depends  in 
each  case  upon  the  etiology.  This  may  mean  mercurials,  sudorifics, 
etc.,  or  even  operation.  After  injuries  galvanism  will  sometimes  restore 
the  fimction  of  the  paralyzed  nerve.  For  that  purpose  the  cathode  is 
appUed  to  the  nerve-trunk  and  the  anode  to  the  nape  of  the  neck.  A 
current  of  from  2  to  3  miUiamperes  is  slowly  closed  and  opened  for  two 
or  three  minutes.  At  first  this  is  applied  daily,  and  later  every  two  days. 
In  a  long-standing  partial  paralysis  an  injection  may  be  made  of  strychn. 
nitric.  (0.003  to  0.005)  underneath  the  skin  in  the  temporal  region.  This 
may  be  repeated  for  two  or  three  days,  or  longer,  if  required.  To  prevent 
undue  reaction,  the  patient  should  rest  in  bed  for  a  day  or  two  after  the 
injection.  But  if  muscular  contraction  should  develop,  the  toxic  effect 
must  be  neutralized  without  delay  by  inhalation  of  small  quantities  of 
chloroform.  To  prevent  as  far  as  possible  ectropion  of  the  lower  lid,  the 
tears  which  accimiulate  in  the  conjimctival  sac  should  be  frequently  re- 
moved, by  passing  a  clean  cotton  pledget  from  below  upward,  massaging 
at  the  same  time  in  the  same  direction.  We  may  also  use  occasional  instil- 
lations of  adrenalin,  alypin,  and  holocaine  (adren.  1 :  1000, 1  Gm. ;  alyp.,  0.2 
Gm.;  holocaine,  0.01  Gm.;  aq.  dest.,  15  Gm.).  If  this  is  applied  once  or 
twice  daily,  it  often  serv^es  to  decrease  the  lachrymation  considerably. 

The  following  operation  has  been  successfully  employed  to  reduce 
the  excessive  flow  of  tears :  An  incision  is  made  into  the  lower  canalic- 
ulus, and  a  V-shaped  flap  of  the  mucous  membrane  is  removed  from 
the  inner  lip  of  the  wound.  This  is  closed  with  a  suture  which  passes 
through  the  caruncle,  thus  raising  the  lower  Ud.  In  incurable  paralysis  of 
the  orbicularis  it  may  be  necessary  to  lift  the  lower  Ud  and  shorten  the 
Ud  opening  by  lateral  or  median  blepharorrhaphy.  This  helps  to  prevent 
opacities,  ulceration  or  even  complete  necrosis  of  the  cornea.  In  pro- 
nounced exophthalmos  there  is  a  considerable  tendency  to  degeneration 
of  that  kind. 
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22.  BLEPHAROPHIMOSIS 

Horizontal  shortening  of  the  lid  fissure,  called  blepharophimosis, 
may  be  simulated  by  a  vertical  fold  of  skin  hanging  over  the  outer  can- 
thus.  It  is  usually  due  to  slight  abrasions  of  the  skin,  such  as  occur 
frequently  in  eczematous  affections  of  the  cornea,  conjunctiva  or  Uds, 
accompanied  by  increased  lachrymal  secretion.  As  the  ocular  affection 
abates,  this  fold  may  disappear,  provided  the  skin  of  the  lid  reacquires 
its  normal  elasticity. 

Actual  horizontal  shortening  of  the  lid  fissure  (ankyloblepharon 
acquis.)  is  caused  by  adhesions  between  opposite  points  of  the  palpebral 
borders. 

Treatment. — The  attempt  to  separate  the  lids  and  to  prevent  ad- 
hesions by  applying  some  bland  ointment  between  the  lid  margins  is 
nearly  always  a  failure.  The  only  remedy  is  a  canthoplasty  after  com- 
plete cicatrization  has  taken  place.  This  is  especially  true  if  an  en- 
tropion has  also  developed.  The  following  methods  are  especially 
applicable  in  typical  cases :  Canthoplasty  with  a  cutaneous  flap  (Kuhnt) , 
or  horizontal  blepharotomy,  that  is  to  loosen  all  the  skin  of  both  Uds 
and  make  a  new  conmiissure  by  uniting  the  cutaneous  flaps  (Agnew); 
or  a  transplantation  of  the  cutaneous  flap  may  be  done  according  to  the 
Thiersch  method;  or  a  strip  of  mucous  membrane  may  be  transplanted 
from  the  inner  surface  of  the  Ups.  This  last  operation  especially  re- 
quires the  experience  of  a  specialist.  Indeed,  all  such  adhesions  of  the 
lid  borders  as  result  from  lupus,  diphtheria,  erosions,  bums,  or  other 
scars  of  trachoma,  or  pemphigus,  are  nearly  always  associated  with 
some  cicatricial  ectropion.  The  plastic  replacement  of  the  conjunctiva 
presents  technical  difficulties,  especially  if  the  conjunctiva  is  consider- 
ably involved,  as  in  symblepharon  or  comeoblepharon. 

23.  ENTROPION 

In  childhood  an  inversion  of  the  lid  border  and  the  adjacent  part  of 
the  palpebral  siuiace  is  usually  caused  by  contraction  of  the  conjunctiva. 
Sometimes,  also,  a  contraction  of  the  whole  tarsus  may  follow  deep 
biuns,  pemphigus,  or  chronic  trachoma.  These  contractions  cause  the 
ends  of  the  lashes  or  even  the  skin  of  the  entire  Ud  to  touch  the  orbital 
surface.  This  cicatricial  entropion  is  often  accompanied  by  bleph- 
arophimosis, distichiasis,  and  trichiasis.  When  it  is  due  to  pemphigus, 
it  usually  affects  the  lower  lid,  while  in  trachoma  either  lid  is  affected 
with  equal  frequency. 

The  treatment  is  always  operative.  Owing  to  the  possible  sequelae 
of  conjimctival  inflanmiation  with  loss  of  epithelium,  or  ulcers  of  the 
cornea,  such  treatment  belongs  to  the  domain  of  the  ophthalmologist. 
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24.  ECTROPION 

Eversion  of  the  edge  of  the  lids  and  of  the  skin,  such  as  occurs  in 
eczema  and  in  ichthyosis,  is  sUght  or  transient.  On  the  contrary,  ever- 
sion caused  by  paralysis  of  the  orbicularis,  chronic  inflammation  of  the 
conjunctiva  or  of  the  edges  of  the  lids,  or  of  the  lachrymal  ducts,  is  of 
a  severer  degree.  Cicatricial  contraction  of  the  palpebral  border  and 
its  vicinity,  due  to  injuries,  bums,  erosions,  gangrene,  lupus,  anthrax,  and 
syphilitic  destruction  of  the  lids  and  skin  of  the  face,  gives  rise  to  true 
cicatricial  ectropion.  Mechanical  ectropium  is  due  to  lack  of  tissue  of 
the  lid,  to  lid  coloboma,  and  to  wounds.  Partial  cicatricial  ectropion 
which  is  due  to  tuberculous  osseous  affections  of  the  orbital  margins 
and  the  neighboring  osseous  parts  (zygomatic  bone,  etc.)  is  usually 
situated  at  the  inferior-exterior  orbital  margin.  In  this  affection  the 
lower  lid,  or  lids,  are  everted  oftener  than  the  upper  ones.  If  the  two 
puncta  lacrimalia  are  simultaneously  everted,  there  will  be  an  overflow- 
ing of  the  tears.  If  this  condition  has  persisted  for  a  long  time,  it  will 
give  rise  to  serious  swelling  and  thickening  of  the  conjunctiva  (ectropn 
ium  uxurians  or  sarcomatosum)  and  to  xerosis  of  the  corneal  epitheUum, 
as  well  as  to  corneal  ulcers.  The  latter  are  particularly  dangerous. 
When  anaesthesia  of  the  cornea  also  exists  there  is  probably  some  paraly- 
sis of  the  trigeminus. 

'*  Ectropium  spasticum^^  develops  from  spasm  of  the  orbicularis. 
It  occurs  in  eczematous  conjunctival  keratitis  of  childhood,  is  compli- 
cated by  photophobia,  blepharospasm,  more  or  less  pronoxmced  swelling 
of  the  conjunctiva  and  relaxation  of  the  skin  of  the  Uds.  It  may  also 
occur  during  an  attempt  to  open  the  Uds  simply  to  examine  the  eye. 
Then  the  inner  surface  of  the  cedematous  and  everted  Ud  bulges  forward, 
becomes  strangulated,  and  the  ectropion  increases  in  size  with  increased 
contraction  of  the  orbicularis.  This  may  happen  in  coughing,  crying, 
or  even  in  mimicking  facial  movements.  When  the  conjunctiva  is  long 
everted,  it  often  becomes  covered  with  crusts,  and  in  the  course  of  time 
develops  proliferations.  The  Ud  opening  is  then  closed.  The  upper  lid 
is  affected  in  most  cases,  less  often  both  lids,  and  the  lower  Ud  alone 
still  less  frequently. 

The  treatment  depends  upon  the  cause.  If  there  is  but  slight 
ectropion  of  the  lower  Ud,  it  may  suffice  to  pass  pointed  cotton  pledgets 
over  the  everted  lid  from  below  upward  and  carry^  out  similar  horizontal 
movements,  the  lid  being  slightly  pressed  against  the  anterior  surface 
of  the  bulb.  Should  the  upper  lid  be  affected,  the  same  manipulations 
are  made,  but  in  the  opposite  direction. 

In  the  initial  stages  spastic  ectropium  may  sometimes  be  reduced 
by  drawing  the  upper  lid,  for  instance,  upward,  at  the  same  time  pushing 
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the  exposed  swollen  conjunctiva  backward,  and  drawing  the  palpebral 
border  downward;  both  eyes  are  bandaged  immediately  after  this  pro- 
cedure. Goldzieher  uses  a  cocainated  ointment  on  a  bandage  which  is 
frequently  changed.  The  result  is  often  favorable.  If  this  is  not  suf- 
ficient, a  temporary  blepharotomy  is  done;  or,  under  careful  aseptic 
precautions,  one  or  more  of  Snellen^s  sutures  are  inserted  from  the  cul- 
de-sac  to  the  skin  of  the  lid. 

The  treatment  of  paralytic  ectropion  has  been  described  on  p.  104. 
Cicatricial  and  mechanical  ectropion  usually  demand  operative  treat- 
ment, and  should  be  left  to  the  ophthalmic  surgeon.  This  is  especially 
the  case  if  there  is  a  cicatricial  adhesion  of  one  or  both  lids  to  the  orbital 
margin,  it  being  usually  necessary  to  excise  the  cicatrix  and  to  remedy 
the  defect  by  a  plastic  operation. 

25.  AFFECTIONS  OF  THE  LEVATOR  PALPEBRJE 

The  upper  lid  is  relaxed  in  paresis  and  paralysis  of  this  muscle, 
causing  ptosis  (Fig.  1).  The  congenital  form  has  been  described  on 
p.  5.  This  form  of  ptosis  may  be  an  hysterical  manifestation  when 
the  oculomotor  nerve  is  affected,  or  it  may  be  due  to  the  presence  of  a 
foreign  body  in  the  orbit,  or  to  injuries,  such  as  dissection,  tearing,  or 
a\'ulsion  of  the  muscle  or  its  tendon.  In  childhood  it  is  a  rare  symptom 
of  myasthenia,  or  a  local  manifestation  of  polymyositis. 

Differential  Diagnosis. — In  ptosis  caused  by  paralysis  of  the  levator 
muscle,  the  pupil  of  the  affected  eye  is  usually  dilated.  Hysterical 
ptosis  has  the  same  external  appearance,  but  is  differentiated  by  the 
presence  of  other  hysterical  disturbances,  by  the  possibility  of  psychic 
influence,  and  by  its  behavior  in  involuntary  raising  of  the  lid.  Hyster- 
ico-spastic,  pseudoparalytic  ptosis  is  caused  by  spasm  or  increased 
innervation  of  the  orbicularis  muscle,  and  is  characterized  by  considerable 
nictation  and  the  formation  of  folds  in  the  skin  of  the  Uds.  This  often 
follows  a  tonic  spasm  of  the  orbicularis.  On  the  other  hand,  the  symp- 
toms of  paralytic  ptosis  are  absent,  viz.,  contraction  of  the  frontal  muscle 
and  the  arched  eyebrow.  Finally,  resistance  is  felt  on  trying  to  lift  the 
brow.  When  this  is  attempted  there  are  twitching  of  the  fibres  of  the 
orbicularis  and  spasmodic  contraction  of  the  interior  and  inferior  recti. 
Sometimes  normal  curve  of  the  lid  is  changed  to  an  almost  horizontal  Uae. 

Pseudoptosis  is  due  to  smallness  or  absence  of  the  globe,  to  adhe- 
sions of  the  conjunctiva  of  the  upper  lid  with  the  bulbar  conjunctiva, 
to  inflammatory  swelling,  tissue  infiltration  and  thickening  of  the  skin 
of  the  lids,  to  callous  formations  in  the  upper  cul-de-sac  of  the  superior 
conjunctiva  in  and  after  trachoma,  or  to  tumors. 

The  form  of  myasthenic  ptosis  which  is  often  accompanied  by 
paralysis  of  the  palpebral  and  ocular  muscles,  as  well  as  by  myas- 
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thenic  reaction  of  the  deltoid  muscle,  has  sometimes  been  erroneously 
attributed  to  cerebral  syphilis,  tabes,  and  rheumatism. 

Von  Michel  observed  in  a  ten-year-old  boy  unilateral,  hereditary 
sjrphilitic  parenchymatous  nephritis  in  the  course  of  myasthenia. 

In  incomplete  paralytic  ptosis  the  upper  lid  moves  more  slowly 
than  that  of  the  normal  eye  in  upward  \4sion.  This  is  not  the  case  in 
sympathetic  or  pseudoptosis.  In  the  congenital  form,  which  is  often  in- 
complete, the  degree  of  ptosis  is  subject  to  frequent  variations.  When 
the  patient  is  excited,  the  lid  opening  may  even  become  abnormally 
wide.  As  a  rule,  there  are  also  congenital  motor  anomalies  of  the  globe 
— usually  upward — and  abnormal  participation  by  the  upper  lid  with 
movements  of  the  eye  in  certain  directions.  Even  in  the  acts  of  masti- 
cation and  deglutition  the  globe  or  lid  may  make  simultaneous  move- 
ments.    But  this  is  rare. 

In  sympathetic  ptosis  the  upper  lid  droops  moderately.  The 
temporary  widening  of  the  lid  opening,  which  can  be  accomplished  in 
paralytic  ptosis  by  instilling  cocaine,  will  not  occur  in  the  sympathetic 
form.  On  the  other  hand,  some  signs  may  be  present  of  paralysis  of 
the  fibres  of  the  sympathic  nerve  in  the  neck.  These  consist  in  a 
constriction  of  the  lid  opening,  myosis,  hypotony  of  the  eye,  slight 
exophthalmos,  unilateral  perspiration,  and  hemiatrophy  of  the  face.  If 
the  ciliary  ganglion  is  affected,  there  are  also  trophioneurotic  manifes- 
tations of  the  eyes  themselves  and  of  the  lids. 

The  treatment  of  traumatic  ptosis  consists  in  the  removal  of  any 
possible  foreign  body  from  the  orbit  and  suturing  of  the  levator  pal- 
pebrse.  In  the  other  forms  of  ptosis,  also,  of  course  the  treatment  de- 
pends upon  the  cause.  In  regard  to  the  constitutional  treatment  of 
myasthenia,  special  attention  should  be  paid  to  the  general  muscular 
condition  and  to  building  up  the  constitution. 

As  to  operations  for  ptosis,  see  p.  42.  None  should  be  under- 
taken, unless  the  affection  has  persisted  for  a  number  of  years  and  is 
otherwise  incurable. 

Posey  observed  an  eight-year-old  boy  with  clonic  spasms  of  the 
levator,  resembling  chorea,  with  a  rapid  and  more  or  less  rhythmical 
raising  and  lowering  of  the  upper  eyelid. 

Other  concomitant  movements  of  the  lid  and  globe  might  be  men- 
tioned; among  these  is  the  inability  to  lower  the  upper  lid  in  looking 
downward,  notably  in  Basedow's  disease.  This  is  the  v.  Graefe's  sign. 
The  pseudo-v.  Graefe  sign  consists  in  abnormal  raising  and  lowering 
of  the  upper  lid  in  motor  disturbances  of  the  eye.  This  is  found  espe- 
cially in  unilateral  paralysis  of  the  oculomotor  in  the  stage  of  involution. 
Abnormal  raising  or  lowering  of  the  upper  lid  may  accompany  adduc- 
tion, abduction,  or  convergent  and  pupillary  movements. 
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Fleischer  obser\^ed  in  a  hydrocephalic  child  of  one  year  that  the 
globe  during  sleep  turned  downward,  disappearing  under  the  lower  lid 
(inverse  Bell's  phenomenon).  In  that  case  the  upper  Ud  was  also  con- 
siderably drawn  upward  by  an  enormous  deformity  of  the  skull,  thus 
producing  a  gaping  of  the  palpebral  opening. 

As  to  the  effects  which  symblepharon  may  have  on  the  palpebral 
movement,  compare  chapter  on  affections  of  the  conjunctiva  (p.  125). 

26.  TUMORS 

Epithelioma  contagiosum  (molluscum  contagiosum)  occurs  only 
in  childhood.  Bollinger  attributes  it  to  gregarinae.  Sanfelice  thinks  it 
is  due  to  blastomycetes.  It  usually  attacks  the  lids  of  one  eye  or  else 
both  alternately,  and  usually  the  middle  half  of  the  margins  of  the  lid. 
Other  points  on  the  face  or  the  upper  extremities  may  be  affected  at 
the  same  time.  Contagion,  including  that  by  auto-infection,  is  a  demon- 
strated fact.  Molluscum  may  also  cause  secondarily  a  catarrhal  con- 
junctivitis. 

Treatment. — The  ulcers  are  incised  and  touched  with  silver  nitrate, 
or  snipped  off  with  scissors. 

Warts  (verruca  plana  juvenilis)  are  touched  with  trichloracetic  acid 
and  lactic  acid.  The  contents  of  comedones  and  of  milia  are  pressed 
out  after  the  thin  epidermal  layer  has  been  scratched  with  a  cataract 
needle  (Plate  XXI,  Fig.  2).  Miha  are  often  ver>'  numerous  on  the 
skin  of  the  lid. 

Haemangioma  tuberosum  simplex  (lymphangioma  tuberosum  multi- 
plex) is  a  tumor  which  may  be  mistaken  for  milia  or  cystadenoma  of 
the  lid.    It  is  usually  removed  for  cosmetic  reasons. 

Soft  sarcoma,  myxosarcoma,  and  glioma  should  be  operated  upon 
as  early  and  as  radically  as  possible.  The  latter  frequently  recurs  after 
the  removal  of  a  gliomatous  globe.  Pseudoleukaemia,  on  the  other  hand, 
is  more  suitable  for  internal  treatment  with  arsenic,  etc. 

Atheromatous  cysts  should  be  carefully  and  completely  evacuaterl 
in  order  to  prevent  relapses.  However,  owing  to  the  attenuated  walls, 
this  is  not  always  an  easy  matter. 

Injuries  to  the  lid  are  treated  of  in  the  section  on  injuries  to  the  eye. 
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The  two  lachrymal  glands,  like  the  salivary  glands,  are  doubly 
supplied  with  nerves :  by  the  facial  as  the  excitolachrymal  nerve,  and  by 
the  sympathetic  nerve.  The  larger  orbital  gland  is  located  in  a  fossa 
on  the  temporal  side  of  the  orbital  roof  and  therefore  cannot  be  seen. 
The  smaller  or  accessory  palpebral  gland  lies  behind  the  upper  cul-de- 
sac  of  the  conjimctiva,  in  the  shape  of  a  slightly  warty  structure.  It 
can  be  seen  near  the  external  canthus  by  everting  the  upper  Ud  and 
drawing  it  up  with  the  finger,  while  the  eye  looks  down  toward  the  nose. 

The  two  canaUculi  themselves  cannot  be  seen,  but  the  upper  and 
lower  puncta  may  be  observed  at  the  inner  canthus.  The  other  parts — 
the  lachrymal  sac  and  the  nasolachrymal  duct — are  not  visible.  The 
anterior  wall  of  the  sac,  which  is  located  in  the  groove  of  the  lachrymal 
bone,  is  subject  to  great  variations  in  size.  It  connects  with  the  naso- 
palpebral ligament  in  such  a  way  that  the  latter  bulges  forward  as  a 
horizontal  crest  when  the  lid  opening  is  drawn  toward  the  temple.  This 
nasopalpebral  region  normally  assumes  the  shape  of  a  groove.  Its 
flattening  or  bulging  therefore  suggests  a  pathological  change  of  the 
lachrymal  sac.  A  watery,  mucous,  or  purulent  discharge  from  one  or 
both  canaliculi,  on  pressure,  shows  an  abnormal  accmnulation  of  fluid. 

Anomalies  of  the  nasolachrymal  duct,  such  as  constriction,  etc., 
can  be  diagnosed  only  by  testing  its  permeability.  If  any  such  anomalies 
exist,  a  thorough  rhinological  examination  is  indicated,  since  they  may 
be  caused  by  pathological  conditions  of  the  nose  and  its  accessory  sinuses. 
Should  this  examination  fail  to  give  definite  data,  as  is  often  the  case, 
a  probable  diagnosis  is  made  of  constriction  dependent  on  causes  in 
the  canal  itself. 

The  movements  of  the  lids  are  the  principal  factors  in  accelerating 
the  flow  of  the  tears.  In  exerting  that  power,  they  are  greatly  aided  by 
spontaneous  muscular  movements  of  the  canaUcuU. 

It  is  still  uncertain  to  what  degree  this  function  is  further  aided  by 
dilatation  of  the  lachrymal  sac,  or  by  a  sort  of  vahailar  action  of  the 
folds  of  mucous  membrane  in  the  canal —  if  indeed  those  are  factors  of 
any  importance. 

But  we  know  that  the  lachrymal  secretion  can  be  decreased  even 
when  there  is  good  penneability  of  the  nasolachrymal  canal,  perhaps 
because  of  atony  of  the  lachrymal  sac.  Possibly  a  kind  of  aspiration  of 
the  tears  takes  place  in  the  act  of  respiration. 

It  is  still  a  matter  of  controversy  whether  the  lachrymal  fluid  has 

any  bactericidal  properties, 
no 
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Onodi's  anatomical  examinations  have  established  the  following 
important  etiologic-pathogenic  relations  between  the  nasolachrymal 
canal  and  the  nose  and  its  accessory  sinuses : 

The  diameter  of  the  nasolachrymal  canal  was  1.5  mm.  in  the  new- 
bom  and  in  infants  of  two,  four  and  a  quarter,  four  and  a  half,  five,  five 
and  a  half,  eight,  eleven,  and  twelve  months  old;  it  was  2.5  mm.  in  a 
three-year-old  child.  In  an  infant  of  five  and  a  half  months  it  commimi- 
cated  with  the  lower  nasal  duct  by  an  aperture  measuring  2.5  to  3  mm. 
The  narrow  lower  opening  of  the  nasal  duct  sometimes  found  in  the 
first  years  of  life  may  be  due  to  pressure  of  the  adjacent  inferior  turbi- 
nated bone,  as  this  often  touches  the  bottom  of  the  nasal  cavity.  It 
also  happens  that  in  childhood  the  antrum  approaches  the  wall  of  the 
nasolachrymal  duct,  although  the  duct  is  separated  from  the  antrum  by 
a  spongy  osseous  layer,  varying  from  1  to  3  nmi.  in  thickness.  As  the 
child  grows  the  antrum  enters  into  progressively  closer  relations  to  the 
duct.  Any  constriction  of  the  nasal  duct  favors  infection  of  the  entire 
nasolachrymal  duct,  as,  for  instance,  in  gonorrhoeal  nasal  catarrh,  or  in 
suppuration  of  the  accessory  sinuses. 

I.  INFLAMMATION  OF  THE  LACHRYMAL  GLANDS 

Acute  dacryoadenitis  may  occur  as  a  metastatic  sequela  of  dysen- 
tery, spotted  fever,  measles,  scarlet  fever,  or  diphtheria.  In  diphtheria 
it  is  often  associated  with  swelling  of  the  parotid,  cervdcal,  and  submax- 
illary glands,  and  with  acute  catarrh  of  the  middle  ear.  One  case  of 
measles  was  followed  by  considerable  swelling  of  the  cervdco-sublingual 
and  cervico-submaxillary  glands. 

Diagnosis. — In  acute  primary  idiopathic  or  in  secondary  metastatic 
inflammation  of  the  lachrymal  glands  there  is  painful  swelling  and  ery- 
sipelatous reddening  of  the  lids,  especially  at  the  temporal  part  of 
the  upper  lid.  This  is  accompanied  by  local  and  also  by  a  general  ele- 
vation of  temperature,  which,  however,  does  not  exceed  100  to  100V4°  F. 
The  eyeball  is  displaced  downward  and  toward  the  nose.  Sometimes  it 
is  displaced  anteriorly,  and  its  motility  restricted.  The  general  state 
of  health  is  either  not  disturbed,  or  only  to  a  small  extent. 

If  the  upper  Ud  is  pressed  sUghtly  upward  and  the  globe  is  at  the 
same  time  turned  downward  and  toward  the  nose,  then  the  rough, 
enlarged,  and  painful  gland  at  once  becomes  \dsible;  or  it  may  bulge 
forward  at  the  transitional  fold  as  a  tongue-shaped,  oedematous  fold. 
There  is  often  a  watery  or  mucopurulent  secretion  from  the  hyperaemic, 
chemotic  conjunctiva.  To  differentiate  dacryoadenitis  from  blennorrhoea 
of  the  conjunctiva,  it  should  be  observed  that  the  changes  of  the  skin 
of  the  lid  and  conjunctiva  gradually  become  less  pronounced  toward  the 
nasal  canthus.     It  differs  from  circumscribed  abscess  or  periostitis  of 
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the  temporal  part  of  the  orbital  wall,  in  that  the  conjunctiva  in  the 
latter  affection  is  smooth.  In  chalazia  there  is  a  circumscribed,  palpe- 
bral infiltration,  which  is  absent  in  dacryoadenitis. 

Spontaneous  evacuation  usually  occurs  by  perforation  of  the  pus 
into  the  conjunctival  sac  at  the  upper  transitional  fold.  It  empties  less 
often  externally  through  the  skin  of  the  upper  lid. 

Chronic  dacryoadenitis  of  the  unilateral  or  bilateral  variety 
occurs  most  frequently  after  parotitis,  but  it  may  also  precede  this 
affection.  Dacryoadenitis  takes  an  acute  or  subacute,  but  rarely  a 
chronic  course.  Another  form  of  the  disease,  running  a  course  sunilar 
to  parotitis,  has  also  been  described.  This  is  accompanied  by  swelling 
of  the  sublingual,  pre-auricular,  and  submaxillarj'^  salivary  and  Ijmiph- 
glands.  In  a  few  cases,  the  lymph-glands  of  the  neck  or  of  the  entire 
body  have  been  involved,  but  not  the  parotid.  Even  tuberculosis  of 
the  iris  has  been  described  as  part  of  the  '^sjmiptom-complex  of  v.  Mi- 
kulicz disease.''  In  fact,  the  type  assumes  many  different  forms,  and 
has  not  yet  been  clearly  defined. 

In  inflammatory  or  tumor-like  enlargements  of  the  lachrymal 
gland  of  luetic  origin  the  local  symptoms  are  slight  and  correspond 
rather  to  those  of  chronic  dacrj'^oadenitis.  But  the  lachrymal  gland 
is  firmer  than  in  non-specified  dacrj'-oadenitis. 

The  effect  of  syphilitic  remedies  influences  the  diagnosis.  Tuber- 
culosis of  the  lachrjuial  glands  is  sometimes  bilateral.  It  may  be  rela- 
tively acute  and  develop  within  a  month  or  so,  along  with  ptosis  and 
swelling  of  the  lachrjuial  glands.  At  first  there  may  be  subjective 
manifestations  (burning  pains,  etc.) ;  or,  the  onset  may  be  gradual,  the 
malady  extending  over  several  years. 

A  firm,  cartilaginous  tumor,  about  the  size  of  a  bean  or  almond, 
appears  in  the  upper  temporal  part  of  the  orbit.  As  a  rule,  it  cannot  be 
sharply  outlined,  but  it  is  easily  movable,  and  unattached  to  the  skin, 
although  the  latter  may  be  red  and  swollen.  The  auriculo-salivary 
and  pre-auricular  lymph-glands  on  the  affected  side  may  also  be  tuber- 
culous. One  case  was  complicated  by  a  papillary  proliferation  of  the 
injected  and  swollen  conjunctiva,  and  pannus  of  the  cornea. 

In  the  differential  diagnosis  the  history  must  be  considered,  and 
also  any  pre\'ious  catarrhal  inflammation  of  the  conjunctiva,  sarcoma 
of  the  orbit,  and  any  injuries  in  the  orbital,  frontal,  or  temporal  regions. 

In  acute  and  chronic  conjunctivitis  the  lachrjinal  glands  are  rarely 
involved. 

Treatment, — In  acute  dacryoadenitis,  ice-bags  or  cold  compresses  may 
l^e  tried  first.  If  fluctuation  is  present  an  incision  is  made  from  without 
about  ^  2  i^ch  long,  parallel  to  the  temporal  orbital  margin,  and  close  to 
it,  so  as  to  protect  the  orbital  stmctures,  such  as  the  tendon  of  the  levator. 
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After  that  a  fresh  gauze  tampon  should  be  mtroduced  daily  until 
the  purulent  discharge  has  been  arrested.  The  incision  usually  heals 
satisfactorily  luider  a  thin  layer  of  a  1  per  cent,  yellow  oxide  of  merciuy 
salve,  spread  on  borated  lint. 

In  subacute  dacryoadenitis  cooling  lotions  assist  in  relieving  pain 
and  in  the  improvement  usually  eflfected  in  a  few  weeks.  Internally, 
calomel  and  potassimn  iodide  are  useful  to  faciUtate  absorption. 

The  chronic  type  is  treated  by  local  massage  and  by  painting  the 
palpebral  skin  with  tincture  of  iodine.  Internally,  syrup  of  the  iodide 
of  h-on,  arsenious  iodine,  and  Fowler^s  solution  are  administered,  and 
externally  blue  ointment  is  used  in  the  usual  doses.  In  tuberculosis  of 
the  lachrymal  gland  it  is  extirpated  from  without  by  incision  of  the  skin 
at  the  superior  orbital  margin.  The  same  course  is  indicated  for  new- 
growths.  These  are  usually  mixed  tumors.  Removal  of  part  of  the 
orbital  wall  or  resection  of  the  temporal  orbital  wall  may  be  necessary, 
as  advised  by  Kroenlein. 

The  cystoid  dilatations  of  the  excretory  ducts  are  caused  by  con- 
cretions or  adhesions,  or  by  cysts  of  the  palpebral  part  of  the  lachrymal 
gland.  This  was  observ^ed  by  Dor  in  an  infant  of  three  and  a  half  months. 
Such  a  condition  requires  excision  through  the  part  which  is  most  easily 
reached.    Compare  also  the  chapter  on  '*  Injuries  to  the  Eye.'' 

2.  PARTIAL  OR  TOTAL  ARREST  OF  LACHRYMATION 

This  occurs  as  a  purely  nervous  manifestation  in  Asiatic  cholera 
or  in  the  vomiting  and  purging  of  dysentery.  It  is  then  the  result  of 
the  closing  of  the  excretory  ducts  of  the  lachrymal  glands.  It  also  occurs 
in  atrophy  of  the  lachrymal  glands  following  paralysis  of  the  trigeminus 
or  facial  nerve,  in  partial  paralysis  of  the  sympathic,  and  in  exophthalmos. 
The  object  of  the  treatment  in  cholera,  cholerine,  and  dysentery  is  to 
reduce  the  evaporation  from  the  globe  by  warm  boric  acid  compresses, 
and  to  prevent  ocular  infection  by  instillation  of  salicylic  physostig- 
mine.  The  dry  sensation  is  diminished  by  instillations  of  freshly-boiled 
milk.  In  the  form  of  the  aflfection  which  is  caused  by  atrophy  of  the 
glands,  protective  spectacles  are  useful. 

3.  EPIPHORA  (PATHOLOGICAL  LACHRYMATION) 

This  affection  is  due  rather  to  an  obstruction  interfering  with  the 
excretion  than  to  exaggerated  function  of  the  lachrymal  glands.  The 
simultaneous  occurrence  of  both  causes  is  an  exception.  Reflex  hyper- 
secretion is  usually  caused  by  irritation  of  the  trigeminus  in  the  eye  or 
mucous  membrane  of  the  nostril,  by  injuries  to  the  conjunctiva  or  cor- 
nea (foreign  bodies,  etc.),  inflammatory  changes  of  the  eyeball  and  its 
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vidnity,  affections  of  the  noee,  and  neuralgia  of  the  trigeminus.  Epqih- 
ara  may  also  be  causedi  even  in  healthy  ducts,  by  dilatation  of  thd 
antrum,  inflammation  of  the  dental  roots,  by  a  shaip  wind,  or  by  im- 
purities in  the  air  or  too  strong  light.  This  may  posmbly  be  due  to  irriti^ 
tion  of  the  fibres  of  the  trigeminus.  According  to  Weleminsky,  noiH 
obstructive  epiphora  may  be  due  to  hypertrophy  of  the  anterior  end  of 
the  middle  turbinate,  since  irritation  of  that  place  causes  exceeding 
strong  lachrymation.  Application  of  cocaine  exacerbates  this  condition, 
while  scarification  improves  it. 

Labyrinthal  epiphora,  which  is  regarded  as  a  reflex  manifestation, 
is  rare.  In  a  soldier,  aged  twenty-one,  who  suffered  from  bilateral 
catarrh  of  the  tubes,  Comet  observed  that  lachrymation  would  occur 
with  conjunctival  injection  as  soon  as  the  right  manubrium  was  nooved. 

In  lachrymation  accompanying  tabes  and  Basedow's  disease  there 
are  no  pathological  changes  of  the  conjunctiva  or  nose.  The  eyBB  weep 
in  the  open  air,  especially  when  the  weather  is  cold. 

Purely  mechajiical  obstruction  of  the  lachrymal  and  nasal  seoretioii 
may  be  caused  by  congenital  absence  of  the  puncta  lacrimalia  and  cana- 
liculi,  by  impairment  of  the  physiolo^cal  lid  movements,  such  as  paralysiB 
of  the  facial  nerve,  by  eversion  of  the  lower  punctum,  by  notches  or 
cploboma  of  the  lid,  shortening  of  the  lids,  paralytic  and  cicatricial 
ectropium,  by  foreign  bodies  in  the  puncta  lacrimalia  and  canaliculi,. 
or  by  similar  mechanical  impediments  in  the  lachrymal  vessels.  Em- 
pyema of  the  accessory  sinuses,  which  is  nearly  always  associated  with 
swelling  of  the  turbinate,  interferes  only  indirectly  with  lachrymal 
secretion,  or  through  the  nasal  catarrh  spreading  to  the  duct.  It  is  a 
noteworthy  diagnostic  point  in  unilateral  disturbances  of  this  kind  that 
patients  often  complain  not  only  of  lachrymation,  but  also  of  xerosis 
and  occlusion,  or  of  greater  moistness  of  the  corresponding  nasal  passage. 
.  As  to  differential  diagnosis,  an  epiphora,  or  a  chronic  ulcerative 
blepharitis  and  conjunctivitis  in  one  eye  only  suggests  an  affection  of 
the  excretory  lachrymal  vessels  of  the  same  side. 

Affections  of  the  lachrymal  canal  and  conjimctiva  may  also  be  due 
to  a  traynshaped  lower  turbinate,  to  diffuse  hyi)ertrophic  rhinitis  with 
uniform  enlargement  of  the  corpora  cavernosa,  to  circxmiscribed  papillary 
hyi)ertrophy,  myxomatous  degeneration  of  the  anterior  end  or  vesicular 
swelling  of  the  lower  turbinate.  A  pronoimced  deviation  of  the  septum 
will  act  as  an  obstruction,  as  will  a  circumscribed  periostitis  near  the 
ostium,  adhesion  of  the  turbinate  to  the  nasal  floor,  or  upward  bulging 
of  the  latter,  owing  to  teeth  perforating  into  the  nasal  cavity. 

Cystic  dilatation  of  the  sac,. caused  by  these  displacements  of  the  nasal 
opening,  may  disappear  after  removal  of  the  obstruction,  but  in  most  cases 
they  will  lead  to  erosions,  ulcers,  and  scars,  both  in  the  canal  and  sac 
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Any  inflammatory  affections  of  the  nose  and  adnexa  may  spread 
by  continuity  and  contiguity  to  the  nasolachrjmial  duct.  Among  these 
affections  are  acute  coryza,  nervous  (vasomotor)  coryza,  chronic  diffuse 
purulent  rhinitis,  ozoena,  adenoid  vegetations,  etc. 

According  to  Kuhnt,  infectious  secretion,  finding  its  way  into  the 
nasolachrymal  sac  when  blowing  the  nose,  may  cause  any  of  the  phleg- 
monous inflammations  of  the  lachrymal  sac,  including  probably  chronic 
dacryocystitis  and  ''air  tmnors''  of  the  sac. 

The  treatment  of  "hypersecretory"  lachrymation  is  in  the  first 
place  directed  to  the  removal  of  the  cause,  whether  general  or  local. 
In  reflex  lachrymation,  proper  glasses  should  be  prescribed,  especially 
if  the  vision  is  impaired. 

One  of  my  favorite  plans  is  to  use  a  weak  astringent  lotion  in  addi- 
tion to  any  of  the  other  local  methods  advised. 

This  palliative  treatment  is  also  useful  in  congenital  absence  of 
the  lachrymal  pimcta  and  canaliculi,  and  in  atresia  of  the  canaliculi 
which  follows  trachoma  or  injuries.  It  can  also  be  used  with  benefit  in 
incurable  extensive  cicatricial  ectropion  of  the  lids. 

The  removal  from  the  lachrymal  pimcta  and  canaliculi  of  foreign 
bodies,  such  as  visible  cilia,  bristles,  portions  of  scalp  hair,  particles  of 
wood,  seeds,  and  husks,  has  already  been  indicated. 

Fimgous  concretions  {Streptothrix  actinomycosis)  when  walled  off  are 
absorbed  as  a  slowly  developing  affection,  located,  as  a  rule,  in  the 
lower  canaliculus,  although  they  sometimes  appear  in  the  upper  one. 
Here  the  colonies  rapidly  undergo  degeneration.  The  concretion  gives 
rise  to  an  ulcerative  process  in  the  surrounding  tissue.  Actinomycosis 
of  the  nasolachrymal  duct  has  been  described. 

In  the  differential  diagnosis  of  other  forms  of  lachrymation  several 
points  are  important.  First  is  the  history.  We  should  look  for  such  as 
the  following:  redness  and  catarrhal  swelling  of  the  conjunctiva  in  the 
vicinity  of  the  canaliculus;  an  elastic,  semispherical  prominence  at  that 
place,  over  which  the  skin  may  be  normal  and  movable,  or  redness  of 
the  corresponding  part  of  the  edge  of  the  lid;  absence  of  simultaneous 
affection  of  the  nose;  lachrymation  of  one  eye  only;  infection  from  com 
husks.  The  corresponding  pimctmn  may  be  occluded  or  dilated  to 
several  times  its  normal  diameter,  or  it  may  be  everted.  Probing  the 
canaliculi,  preferably  with  a  blunt  conical  sound,  will  show  the  occlusion 
or  dilatation,  or  it  may  lead  into  a  space  filled  with  soft  granular  tissue 
covered  with  a  yellowish-white  fluid.  Occasionally  it  happens  that  a 
more  or  less  bad-smelling  mass  will  be  evacuated  outward,  showing  the 
presence  of  staphylococci  and  the  Bacillits  mensentericus  ruber. 

The  microscopic  demonstration  of  the  mycelia  by  Gram's  method  is 
always  necessary,  although,  because  of  the  slow  development  of  acti- 
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nomycosis,  the  staining  is  not  always  distinct.  This  is  trae  also  of  the 
clinical  picture,  if  the  inferior  punctum  and  canaliculus  are  displaced 
downward  by  streptothrix.  The  upper  canaliculus  is  seldom  involved. 
There  is  no  doubt  that  these  affections  are  often  mistaken  for  each  other. 
According  to  Axenfeld,  only  one  type  of  cases  is  due  to  actinomycosiB; 
in  the  others  various  kinds  of  streptothrix  must  be  considered — ^never 
leptothrix  and  kladothrix.  One  patient  was  in  the  habit  of  moistening 
his  lids  with  saliva. 

Treatment. — I  have  effected  cures  with  preservation  of  the  canalic- 
ulus by  gradually  dilating  the  lower  canaliculus  with  conical  sounds  of 
varjring  diameters  (Plate  XXI,  Fig.  5)  and  injections  through  the  upper 
one  of  a  solution  composed  of  equal  parts  of  bichloride,  1  in  10,000, 
distilled  water  and  glycerine,  gradually  increasing  the  force  of  the  pis- 
ton. The  injected  water,  when  passing  out  through  the  lower  canalic- 
ulus, loosened  the  accumulations  located  at  the  entrance  to  the  lach- 
rymal sac.  Then  pressure  upon  the  sac  and  the  neighboring  parts  of 
the  lower  canaliculus  with  a  Daviel's  spoon  caused  the  entire  contents 
to  be  evacuate  through  the  lower  punctum.  Having  repeated  the 
injection,  I  carefully  cauterized  the  bottom  of  the  cavity  with  silver 
nitrate  fused  to  the  point  of  a  conical  sound. 

If  this  plan  cannot  be  followed,  the  canaliculi  should  be  incised. 
Loewenstein  observed  a  concrement  of  hypomycetes  in  an  inflamed 
extirpated  lachrymal  sac. 

Where  there  is  a  tendency  to  perforation  outward,  an  incision 
should  be  made  parallel  to  the  border  of  the  lid. 

If  the  sac  and  nasolachrymal  canal  are  likely  to  be  involved,  the 
former  should  be  incised  or  removed.  It  may  also  become  necessary  to 
scrape  the  nasolachrymal  canal  with  a  bent  spoon,  grooved  at  the  back. 

Epiphora.— This  often  depends  upon  a  slight  eversion  of  the  lower 
punctmn,  as,  for  histance,  in  paresis  of  the  facial  nerv^e;  or  it  may  be  a 
sequel  to  scars  from  injuries  or  smallpox  at  the  lids  and  vicinity;  or  it  may 
occur  in  chronic  blepharoconjunctixatis.  The  correct  position  of  the 
puncta  lacrimalia  is  tested  by  closing  the  eyes  gently,  when  the  puncta 
should  meet  with  such  exactitude  that  the  lachrymal  sac  and  canaliculi 
form  a  perfectly  closed  canal.  But  if,  on  gentlj'^  lifting  the  nasal  part  of 
the  palpebral  fissure,  or  on  havuig  the  patient  incline  his  head  forward 
and  look  upward,  the  puncta  deviat<3  ever  so  slightly,  then  the  normal 
drainage  of  the  lachrjTnal  fluid  is  interfered  with.  When  this  anomaly 
and  eversion  of  the  puncta  and  canaliculi  are  unilateral,  they  ¥rill  be 
recognized  by  comparison  with  the  healthy  eye. 

Unless  the  eversion  is  corrected,  wiping  of  the  eyes  will  produce  an 
increasing  ectropion. 

Should  treatment  of  the  causes  prove  unsatisfactory,  the  condition 
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may  still  be  improved  by  incising  the  affected  canaliculus  and  keeping 
it  open  for  three  or  four  days  with  a  conical  sound,  or  by  excising  a 
triangular  piece  of  the  palpebral  conjunctiva  at  the  punctum  itself. 
The  resultant  shortening  of  the  tarsal  conjunctiva  may  cause  the  punc- 
tum to  retiUTi  to  the  lacus  lacrimalis. 

As  unusual  compUcations  may  be  encoimtered,  even  these  opera- 
tions should  be  left  to  the  specialist. 

When  neither  the  pimcta  nor  canaliculi  are  constricted  or  occluded, 
the  question  arises  whether  there  is  any  mechanical  obstruction  in  the 
lachrymal  canals.  This  is  tested  by  pressing  with  the  finger  over  the 
region  of  the  lachrymal  sac,  taking  care  not  to  compress  the  puncta  or 
canalicuh;  also  by  irrigating  the  lachrymal  sac  and  nasolachrymal  canal. 
This  is  most  conveniently  effected  from  the  lower  pimctimi.  The  in- 
sertion of  an  AnePs  syringe  (Plate  XXI,  Fig.  7)  for  this  purpose  is 
facilitated  by  previously  instilling  alypin-suprarenin  into  the  punctimi 
and  canaliculus.  The  course  of  the  latter  is  changed  from  an  angular 
to  a  straight  direction  by  placing  a  finger  of  the  left  hand  at  the  lower 
edge  of  the  Ud  and  then  making  traction  down  and  outward.  The 
canaliculus  can  then  be  dilated  with  a  fine  conical  sound.  In  order  not 
to  injure  the  punctimi  and  canaUculus,  the  sound  is  introduced  slowly 
in  corkscrew  fashion  imtil  it  has  arrived  at  the  interior  nasal  wall  of 
the  lachrymal  sac.  Tension  of  the  lower  lid  is  then  effected,  and  the 
syringe,  filled  with  a  tepid,  sterile,  0.9  per  cent,  solution  of  sodium  chlo- 
ride, is  inserted  vertically  into  the  punctum,  after  which  it  is  horizontally 
advanced  into  the  canaUculus  as  far  as  possible.  By  exerting  a  uniformly 
gentle  and  gradually  increasing  pressure  upon  the  piston,  injury  to  the 
tissues  will  be  avoided.  Under  normal  conditions  the  irrigation  will 
proceed  smoothly.  The  patient  inclines  his  head  slightly  forward,  so  as 
to  prevent  the  water  from  trickUng  into  his  throat. 

A  still  gentler  way  of  testing  the  permeabiUty  of  the  lachrymal  canal 
is  by  dropping  a  2  per  cent,  solution  of  fluorescin-potassimn  into  the  con- 
junctival sac  (Dalen).  After  repeatedly  and  forcibly  closing  the  Uds  the 
fluid  will  often  appear  at  the  nostril  of  the  same  side,  if  conditions  are 
normal.  Schirmer  recommen  ds  repeated  instillations  of  sodium  salicylate, 
continuous  movements  of  the  lids,  and  then  blowing  the  nose  into  a  cot- 
ton pad  which  has  been  coated  with  a  1  per  cent,  solution  of  ferrum  sesqui- 
chlorate.  If  the  test  is  positive,  the  pad  will  soon  assiune  a  violet  to 
brownish-red  tint ;  otherwise  the  discoloration  is  delayed  or  absent.  The 
instillation  test,  however,  has  the  drawback  that  it  may  prove  negative 
even  if  the  lachrymal  sac  and  nasolachrymal  canal  are  quite  normal. 

Strictures  in  the  lachrymal  sac  and  duct  are  demonstrated  by  in- 
troducing the  finest  number  of  Bowman's  sounds  (Plate  XXI,  Fig.  6) 
through  the  unincised  but  dilated  canaUculus  into  the  nose. 
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General  practitioners  should  leave  this  process  to  the  specialist,  as 
even  they  may  not  always  be  able  to  avoid  injuries  to  the  lining  mem- 
brane. These  may,  in  turn,  lead  to  constriction  and  obliteration  of  the 
puncta  and  canaliculi  with  subsequent  epiphora,  and  necessitate  dilat- 
ing the  pimcta  and  canaliculi  by  soimds  of  increasing  calibre. 

4.  BLENNORRHCEA  OF  THE  LACHRYMAL  CANALS 

Blennorrhoea  occurring  during  an  affection  of  the  lachrymal  sac, 
either  in  a  lingering  blepharoadenitis  or  as  a  primary  affection,  is  recog- 
nized by  the  puffed  eyeUds  in  the  region  of  the  canaliculi,  protrusion  of 
the  lachrymal  puncta,  gaping  of  the  canaliculi,  and  bulging  of  their 
mucosa.    Granuloma  in  the  canaliculi  has  also  been  obser\^ed. 

Treatment. — In  fresh  cases  the  canaliculi  should  be  frequently 
expressed  and  irrigated  with  oxalycyanate  (1  :  5000),  and  in  cases  of 
free  secretion  with  a  1  per  cent,  solution  of  silver  nitrate.  If  there  is 
considerable  protrusion  and  if  this  ectasia  occurs  after  extirpation  of 
the  lachrymal  sac,  or  as  a  trachomatous  affection  of  the  mucosa  of  the 
canaliculus,  the  latter  should  be  scraped  with  a  small  sharp  spoon  and 
touched  with  a  2  per  cent,  solution  of  silver  nitrate. 

5.  ACUTE  (PHLEGMONOUS)  DACRYOCYSTmS   AND    BLENNORRH(EA    OF    THB 

LACHRYMAL   SAC   (Plate  II,  Fig.  5) 

Swelling  of  the  mucous  membrane  of  the  nose  in  scarlet  fever  and  in 
catarrhal  influenza  seems  to  favor  the  development  of  acute  suppurative 
dacryocystitis.  This  is  especially  the  case  if  there  exists  already  a  chronic 
rhinitis  with  constriction  of  the  nasolachrymal  canal,  or  a  chronic  inflam- 
mation of  the  lachrymal  sac .   There  is  also  a  tendency  with  this  to  relapses. 

An  acute  dacryocystitis  (pericystitis  lacrimalis)  is  sometimes  only 
the  local  expression  of  an  erysipelas  or  of  a  streptococcus  infection. 

Typhoid  bacilli  in  pure  culture  have  been  found  in  acute  post- 
typhoid dacryocystitis  hi  an  eleven-year-old  child. 

Like  the  mucous  membrane  of  the  nose,  that  of  the  nasolachrymal 
canal  may  be  covered  with  smallpox  pustules,  so  that  in  the  florid  stage 
acute  dacryocystitis,  resulting  from  chronic  catarrh  of  the  lachrymal 
sac  and  post-variolar  blennorrhoea  of  the  lachrymal  sac,  is  not  rare. 
They  may  also  be  caused  by  secondary  changes  of  the  mucous  membrane 
of  the  nose  and  lachrymal  canal. 

Dacryocystitis  sometimes  results  from  the  spreading  of  a  variolo- 
phlegmonous  inflammation  of  the  skin  above  the  lachrymal  sac.  Or, 
variolar  pustules  in  the  vicinity  may  produce  constriction,  occlusion,  or 
displa(?ement  outward  of  one  or  both  puncta. 

The  lachrjTiial  secretion  is  very  rarely  involved  in  gonorrhoeal  or 
(liplococcus  infection  of  the  conjunctiva. 
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Diagnosis. — Acute  phlegmonous  dacryocystitis  is  usually  unilateral. 
Its  external  manifestations  begin  with  reddening  and  swelling  of  the 
overlying  skin  of  the  lachrymal  sac,  which  may  spread  to  the  neighbor- 
ing parts  of  the  lid  and  conjunctiva.  The  region  is  painful  to  the  touch, 
and  there  is  often  swelling  of  the  pre-auricular  and  submaxillary  lymph- 
glands,  disturbed  sleep,  and  elevation  of  temperature.  As  the  swelling 
increases,  the  skin  soon  becomes  thin  and  yellow.  The  pus  perforates 
outward.  Usually  the  opening  is  below  the  edge  of  the  lid,  or  toward  the 
conjunctival  sac.  Perforation  into  the  orbit  may  occur  if  there  is  chronic 
dacryocystitis  and  unusual  thinness  of  the  orbital  septimi.  If  the  pus 
enters  the  adjacent  sinuses,  the  globe  protrudes  outward  and  obliquely 
down  or  up,  according  to  the  lesion.  Cloudiness  and  secondary  ulcera- 
tion of  the  cornea  may  also  occur.  Sometimes,  while  the  phlegmons 
are  still  in  a  state  of  involution,  optic  neuritis  may  develop  as  the 
result  of  the  attending  induration,  which,  in  turn,  may  lead  to  atrophy 
of  the  optic  nerve  and  persistent  motor  disturbances.  The  internal  and 
superior  recti  and  the  levator  palpebrarum  are  especially  likely  to  be 
involved.    Fatal  meningitis  has  also  occurred. 

Chronic  dacryocystitis  (dacryocysto-blennorrhoea)  is  a  much  more 
frequent  affection  and  is  often  bilateral.  It  is  distinguished  by  the 
presence  of  highly-virulent  pneumococci.  There  are  no  such  rapid 
pathologic  changes  as  occur  in  the  acute  form,  but  there  may  be  much 
lachrymation,  sticking  together  of  the  cilia  or  of  the  palpebral  borders, 
due  to  a  mucopurulent  secretion,  and  swelling  in  the  r^on  of  the  lach- 
rymal sac.  The  secretion,  however,  may  have  been  already  pressed  out 
by  the  patient,  or  may  have  escaped  to  neighboring  parts  of  the  nasal 
cavity,  so  that  even  pressure  on  the  sac  will  not  cause  any  discharge. 
Even  if  the  puncta  are  in  position,  it  is  important  to  establish  whether 
there  is  any  serious  obstacle  in  the  secretory  lachrymal  vessels,  and 
whether  the  sac  has  been  invaded.  This  can  be  done  by  injecting  a 
fluid  into  the  canaUculus,  after  dilatation  with  a  sound.  Under  normal 
conditions,  the  injected  fluid  simply  flows  through  into  the  nose  and 
throat.  If  the  canal  is  obstructed  by  cicatricial  strictures  there  will 
then  be  a  puffing  out  of  the  sac.  Such  cicatrices  result  from  previous 
ulcers,  which  are  usually  situated  at  the  neck  of  the  sac,  or  by  occlusion 
of  the  entire  canal. 

Polypous  proUferation  of  the  mucous  membrane  of  the  sac  is  not 
rare,  in  cases  where  the  inflanmiation  is  of  a  protracted  character. 

It  is  important  in  differential  diagnosis  to  note  that  the  swelling 
in  dacryocystitis  extends  only  slightly  upward  above  the  ligamentum 
palpebrarum,  while  in  empyema  of  the  frontal  cavity  it  is  particularly 
noticeable  upward  and  above  that  ligament.  The  relation  to  the  affec- 
tions of  the  accessory  sinuses,  mentioned  on  p.  110,  should  also  be  in- 
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quired  into.  Thus,  an  ectasia  of  the  cribriform  cells  and  of  the  lower 
wall  of  the  frontal  cavity  may  considerably  compress  the  upper  part  of 
the  lachrymal  sac,  simulating  dacryocystitis.  Again,  empyema  of  the 
accessory  sinuses,  especially  of  the  cribriform  cells,  may  spread  by  a 
subperiosteal  abscess,  perforating  into  the  sac,  or  by  perforation  of  the 
sac  (pyosaccus) .  Empyema  of  the  maxillary  cavity  damages  the  osseous 
wall  of  the  duct,  especially  in  the  region  of  the  recessus  praelacrimalis, 
by  occluding  the  lumen  of  the  duct.  This  may  happen  through  abrasions, 
holes,  and  sequestration,  or  by  periosteal  proliferation. 

The  sooner  dacryocystitis  is  recognized,  the  better,  not  only  on 
account  of  the  annoying  ulcerous  blepharitis  which  often  prevails,  and 
the  eversion  of  the  lower  lid,  but  particularly  because  if  there  is  the 
least  injury  to  the  cornea,  the  contents  of  the  lachrymal  sac  very  often 
cause  a  serpiginous  ulcer  of  the  cornea.  Even  in  favorable  cases  this 
nearly  always  leads  to  diminished  visual  acuity  of  the  affected  eye. 

Tuberculosis  of  the  nasolachrymal  duct  is  almost  always  caused 
by  lupus  or  by  tuberculosis  of  the  nose,  lids,  or  conjunctiva.  Lupotuber- 
culous  dacryocystitis  is  accompanied  by  doughy  distention  and  thick- 
ening of  the  region  of  the  lachrymal  sac  and  outward  perforation  of 
discolored  granulations.  The  skin  above  the  lachrymal  sac  may  undergo 
ulcerous  disintegration,  spreading  beyond  the  borders  of  the  sac  to  the 
skin  of  the  lower  lid.  In  other  cases  the  skin  over  the  sac  is  not  changed 
at  first.  Lupus  nodules  penetrate  into  the  deeper  parts,  causing  degen- 
eration of  the  mucosa  of  the  sac.  At  the  same  time,  the  lachrymal 
duct  often  remains  permeable  for  irrigation,  or  the  suppuration  of  the 
sac  in  nasal  lupus  may  be  simply  due  to  stagnation  of  secretion. 

Tuberculous  ulcers  of  the  mucosa,  and  tuberculous  caries  of  the 
osseous  nasolachrymal  canal  and  the  lachrymal  bone,  which  occur 
relatively  often  in  infancy  and  childhood,  are  suggested  by  the  presence 
of  rough  bone  during  sounding,  and  simultaneous  nasal  tuberculosis 
and  skin  fistulas  of  the  lachrymal  sac,  which  will  persist  after  removal 
of  the  sac. 

The  local  treatment  consists  in  removing  the  pathological  tissue 
with  the  sharp  spoon  and  tamponading  with  iodoform  gauze. 

Syphilitic  affections  of  the  nasolachrymal  canal  and  sac,  catarrh, 
blennorrhoea,  constriction  amounting  to  impenneability,  phlegmonous 
inflammation,  fistulae  or  destruction  of  the  mucosa,  are  always  spread 
from  inflammatory  ulcerous  affections  of  the  nasal  mucosa,  or  from 
ostitic  and  periostitic  swellings,  and  necrotic  destruction  of  the  neighbor- 
ing bones. 

The  syphilitic  affections  in  the  nasal  end  of  the  lids  and  conjunc- 
tiva, of  the  lachrymal  jmncta  and  canals,  arc  always  caused  by  disturb- 
ances of  this  kind.     Primary  carcinoma  of  the  lachrymal  sac  is  rare, 
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while  secondary  trachomatous  infection  of  the  sac  and  the  nasolachrymal 
duct  occurs  oftener  in  the  wake  of  a  conjunctival  trachoma.  However, 
dacryocystitis  in  trachoma  is  not  always  specific. 

Treatment. — In  acute  dacryocystitis,  moist  warm  compresses  may 
effect  a  cure.  In  most  cases,  however,  abscess  formation  is  unavoidable, 
especially  in  phlegmonous  dacryocystitis.  Maturing  is  enhanced  by 
cataplasms,  moist  or  dry  heat.  If  the  abscess  perforates  outward,  this 
treatment  is  continued  until  the  cure  is  complete.  The  resulting  scar 
is  so  slight  and  smooth  that  it  will  hardly  be  noticed.  If,  however, 
there  is  an  impending  perforation  into  the  deep  parts,  the  abscess  should 
be  opened,  as  follows:  The  lids  are  carefully  closed,  and  ethyl  chloride 
is  sprayed  on  imtil  the  skin  over  the  lachrjmial  sac  turns  white.  The 
anterior  wall  of  the  sac  is  then  perforated  with  a  bistoury  directly  below 
the  centre  of  the  inner  palpebral  ligament,  the  back  of  the  knife  being 
directed  upward  and  inward,  the  edge  downward  and  outward.  The 
inner  palpebral  Ugament  is  then  exposed  by  drawing  the  lid  fissure  out- 
ward with  the  thumb  of  the  disengaged  hand.  Any  necrotic  skin  shreds 
are  removed,  and  the  ulcerated  tissue  gently  scraped  away  with  a  sharp 
spoon.  The  wound  is  cleansed  with  cotton  tips,  and  a  strip  of  sterile 
gauze  is  inserted  into  the  sac  and  renewed  daily,  until  the  reactive  man- 
ifestations disappear  and  there  is  no  more  secretion  from  the  mucosa  of 
the  sac.  Finally,  a  moist  bandage  is  applied.  Should  there  be  much 
swelling  and  catarrh  of  the  conjunctiva,  the  moist  bandage  is  replaced 
by  a  sterilized  piece  of  soft  gauze,  which  is  fastened  with  elastic  collo- 
dion to  the  skin  siurounding  the  woimd.  The  patient  should  close  his 
eyes  so  as  to  prevent  the  collodion  entering  the  conjunctival  sac. 

If  the  woimd  is  slow  in  closing,  or  if  a  fistula  of  the  lachrymal  sac 
has  developed  following  spontaneous  rupture,  the  traumatic  margins 
should  be  touched  with  argentum  nitrochloratum. 

A  constriction  of  the  nasolachrymal  canal  is  usually  situated  at  the 
junction  of  the  sac  and  the  canal,  or  at  the  lower  end  of  the  latter.  It 
is  treated  by  carefully  inserting  a  thin  sound  through  the  wound  into  the 
nasolachrymal  canal  every  few  days,  gradually  increasing  the  diameter 
of  the  instrument.  It  is  allowed  to  remain  in  place  from  five  to  fifteen 
minutes  and  then  withdrawn  slowly.  The  sound  is  advanced  in  the  sac 
until  its  point  touches  the  inner  wall,  and  is  then  raised  to  a  nearly  ver- 
tical position,  so  that  its  lower  end  in  the  lachrymal  sac  points  to  the 
sulcus  between  the  nasal  alae  and  the  cheek.  This  indicates  the  position 
of  the  lower  ostium  of  the  nasolachrymal  canal.  The  sound  is  now  care- 
fully advanced  downward  until  it  touches  the  floor  of  the  nasal  cavity. 

Should  there  be  an  orbital  phlegmon  also,  it  is  incised  at  the  lids, 
or  the  perforation  is  dilated.  The  orbital  abscess  cavity  is  then  irrigated 
daily,  preferably  with  freshly-sterilized  physiological  salt  solution,  and 
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loosely  tamponaded.    Further  experience  is  needed  to  determine  the 
value  of  anti-ferment  treatment  (Lenz). 

Fuehs  opens  the  lachrymal  sac  immediately  preceding  an  iridectomy 
and  cataract  operation,  if  there  is  a  suspicion  that  it  is  not  normal.  He 
then  irrigates  and  tamponades  it  with  iodoform  gauze,  which  is  removed 
after  the  bulbar  wound  has  healed.  The  sac  returns  to  its  original  con- 
dition after  the  skin  wound  has  healed. 

Should  there  be  relapses  of  dacryocystitis,  it  may  be  necessary  to 
eliminate  the  lachrymal  sac  in  order  to  prevent  the  danger  resulting 
from  renewed  or  prolonged  stagnation  of  the  secretion  in  the  sac  (serpigi- 
nous ulcer  of  the  cornea). 

I  do  not  consider  the  introduction  of  sounds  through  the  previously- 
incised  upper  and  lower  canaliculi  in  chronic  dacryocysto-blennorrhoea 
good  practice.  Aside  from  the  impairment  of  the  flow  of  secretion  by 
changing  the  tubules  into  grooves,  there  is  no  safe  halting  place  in  using 
the  sound.  Injuries  to  the  mucosa  of  the  nasolachrymal  duct  will  occur 
even  with  the  most  careful  procedure,  and  they  are  particularly  prone 
to  happen  if  the  osseous  nasal  canal  is  constricted  by  periostitic  thick- 
ening and  exostoses.    Polyps  in  the  lachrymal  sac  may  also  be  caused. 

I  have  repeatedly  observed  a  return  of  the  stenosis  after  this  proced- 
ure, amoimting  to  complete  impermeability  of  the  nasolachrymal  canal. 
There  has  even  been  fatal  meningitis  due  to  rupture  of  the  canaliculus 
without  any  clinical  signs  of  the  orbital  tissue  being  involved.  Valude 
observed  atrophy  of  the  optic  nerv^e  and  amblyopia  following  circiun- 
scribed  inflammation  of  the  orbital  tissue,  after  the  above  procedure 
had  been  instituted. 

I  have  obser\'ed  the  following  pathological  course  in  a  patient  with 
extensive  cicatricial  entropion  and  a  minute  fistula  of  the  lachrymal  sac, 
who  had  been  treated  with  sounds  by  an  ophthalmologist:  three  days 
later  there  was  oedematous  swelling  of  the  lower  lid,  especially  toward 
the  nasal  region,  and  hyperaemia  of  the  disc  with  rigid  pupil,  which 
terminated  in  neuritic  atrophy  and  blindness. 

It  is  for  such  reasons  that  I  cannot  look  with  favor  upon  the  widely 
prevailing  method  of  splitting  the  strictures  with  a  bent  button  knife, 
inserted  like  a  sound  through  the  previously-incised  upper  or  lower 
canaliculus.  My  practice,  therefore,  is  not  to  incise  the  canaliculi,  except 
when  there  is  such  a  constriction  at  the  puncta  lacrimalia,  the  canalicuU 
or  their  communication  with  the  lachrymal  sac  as  to  prevent  dilatation 
by  the  sound.  The  agglutination  of  the  wound  is  prevented  by  introduc- 
ing a  conical  sound  daily,  for  several  days,  into  the  incised  canaliculus. 

Before  removing  a  stricture,  it  is  important  to  have  a  thorough 
rhinological  examination,  as  rhinologiical  and  general  treatment  may 
demand  precedence  over  direct  treatment  of  the  eyes. 
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Catarrhal  swelling  of  the  mucosa  of  the  nasolachrymal  canal  may 
be  removed  by  very  gentle  urigations  with  different  solutions,  such  as 
3  per  cent,  boric  acid,  or,  if  indicated,  with  sublimate  (1  :  10,000),  with 
pyocyanase  or  zinc,  sulph.  (0.3  aq.  dest.  and  glycerine  aS  50).  These 
irrigations  are  made  from  the  lower  canaliculus,  with  the  patient  in  the 
recumbent  position.  Syringing  the  lachrymal  sac  with  equal  parts  of 
cocain.  mur.  0.5  per  cent,  and  suprarenin  (1  :  10,000)  in  equal  parts  of 
distilled  water  and  glycerine  often  reduces  the  swelling  of  the  mucosa  and 
increajses  the  limien  of  the  canal.  To  prevent  toxic  manifestations,  the 
patient  is  cautioned  to  refrain  from  swallowing.  Immediately  after  the 
irrigation,  he  sits  up  and  gargles  with  tepid  water.  Flooding  of  the  con- 
jimctival  sac  is  prevented  by  the  patient  gently  closing  his  eyes  after 
the  nozzle  of  the  syringe  has  been  introduced  into  the  canaliculus,  which 
has  been  carefully  dilated  by  a  conical  sound. 

Stronger  solutions  which  affect  the  delicate  tissue,  or  those  that 
are  unreliable  as  to  consistency  or  stability,  should  be  avoided.  Ener- 
getic irrigation  may  burst  the  wall,  allowing  pathogenic  material  to  enter 
into  neighboring  tissue.  Lewis,  for  instance,  reported  a  case  of  orbital 
inflammation  following  injection  of  protargol  into  the  sac. 

Patients  should  frequently  compress  the  lachrymal  sac  with  a 
sterilized  cotton  tip.  Tears  should  not  be  wiped  off  with  the  fingers  or 
handkerchief,  but  with  a  small  piece  of  sterilized  absorbent  material. 

If  the  canal  is  occluded  by  a  cause  which  cannot  be  removed  by 
local  or  general  treatment,  or  if  the  mucopurulent  secretion  continues, 
the  lachrymal  sac  should  be  methodically  evacuated  several  times  daily 
by  massage.  Patients  can  be  easily  taught  how  to  do  this.  It  may  have 
to  be  continued  for  many  months. 

If  all  these  methods  prove  imsuccessful,  the  lachrymal  sac  should  be 
enucleated.  This  is  indicated  in  chronic  atrophy  of  the  mucosa,  and  in 
ectasia  and  atony  of  the  sac  (hydrops  sacci  lacrimalis) .  Or,  if  the  conical 
sound,  when  introduced  into  the  canaliculus,  meets  with  rough  or  abraded 
places  on  the  lachrymal  bone,  denuded  of  mucous  membrane,  enuclea- 
tion is  to  be  resorted  to  if  internal  treatment  has  failed.  Such  treatment 
should  consist  of  iodine  (potassium  iodide  5,  spartein.  sulph.  0.3,  aq. 
dest.  150,  a  teaspoonful  to  be  taken  once  or  twice  daily  in  a  cup  of  hot 
milk),  as  syphilis  is  often  a  contributing  factor.  It  may  also  be  neces- 
sary thoroughly  to  scrape  out  the  bone. 

Certain  methods  of  treatuig  chronic  inflanmiation  of  the  lachrymal 
sac,  which  belong  to  the  specialist,  are  still  sub  judwe.  Among  these  are 
permanent  sounds,  soluble  bougies,  dilatation  of  the  lachrjinal  canal 
with  a  bayonet-shaped  needle  2  mm.  thick,  as  practised  by  Ziegler, 
permanent  drainage  of  the  lachrymal  vessels,  dacrj'ocystorhinostomy 
after  Toti.    By  the  latter  method,  the  restoration  of  spontaneous  lachry- 
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mation  is  effected  by  removing  a  part  of  the  lachrymal  bone  and  the 
frontal  process  of  the  superior  maxilla;  it  might,  therefore,  be  considered 
in  congenital  atresia  of  the  lachrymal  duct,  the  sequelse  of  which  cannot 
otherwise  be  effaced. 

A  form  of  lachrymation  which  is  usually  of  little  consequence  occurs 
in  occlusion  of  the  excretory  ducts  of  the  lachrymal  glands  and  in  chronic 
catarrh  of  the  conjunctiva,  which  is  of  frequent  occurrence  in  individuals 
who  are  suffering  from  troubles  of  the  lachrymal  sac.  A  palliative  remedy 
consists  in  instillation  of  a  ]^2  P^r  cent,  cocaine  solution,  but  to  counteract 
its  dilating  effect  upon  the  pupils  a  few  drops  of  a  1/ 10  per  cent,  solution  of 
morphin.  muriat.  gtt.  iii,  aq.  dest.  8.0,  glycerin,  puriss.  2.0,  should  be  added. 

Chronic  conjunctivitis  and  ulcerous  blepharitis  as  sequelse  are  pre- 
vented by  carefully  greasing  the  outer  part  of  the  lower  lid  with  boro- 
lanolin-vaseline,  morning  and  evening. 

Removal  of  the  lachrymal  gland  should  be  considered  only  when 
the  overflowing  defies  all  treatment.  But  Fuchs  is  in  the  habit  of  doing 
this  imimediately  after  extirpation  of  the  lachrymal  sac. 

Reduction  in  the  size  of  the  sac  by  electrolysis,  which  I  have  prac- 
tised for  some  time,  is  a  simpler  procedure. 

It  is  done  with  a  double  needle,  inserted  into  the  lower  gland  from 
the  fornix  of  the  conjunctiva,  after  the  conjunctiva  has  been  ansesthe- 
tized.  The  gland  is  brought  to  \iew  by  eversion  of  the  temporal  part  of 
the  upper  lid,  or  by  means  of  a  blunt  double  hook.  The  current  is  closed 
and  slowly  increased  to  4-5  Ma. ;  after  two  minutes  it  is  slowly  reduced 
to  0,  and  the  double  needle  withdrawn.  Lachrjrmation  will  be  increased 
for  the  first  few  days,  but  gradually  becomes  less,  and  finally  is  completely 
arrested.  If  necessary,  the  procedure  is  repeated  once  or  twice  at  weekly 
intervals. 

No  ill-effects  have  as  yet  followed  the  destruction  of  the  lachrymal 
gland.  Evidently,  the  accessory  glands  are  abundantly  able  to  supply 
moisture  to  the  conjunctiva  and  cornea. 


VI.  AFFECTIONS  OF  THE  CONJUNCTIVA 

The  normal  conjunctiva  has  a  moist  lustre  and  is  so  transparent 
that  through  it  may  be  seen  the  yellowish-white  tarsus  with  its  vertical, 
yellowish-white  meibomian  glands,  the  white  sclera,  which,  in  youth, 
has  often  a  bluish  tint,  and  the  larger  bluish-red  vessels  running  to  the 
fornix  and  episclera. 

Most  of  the  conjunctiva  is  almost  colorless,  but  at  its  tarsal  edge, 
where  there  are  delicate  and  somewhat  fuller  vessels,  it  is  usually  of 
light  yellow  or  light  red. 

The  larger  vessels  run  to  the  tarsal  edge  and  there  dissolve  in  the 
delicate  ramifications.  These  can  be  seen  at  the  tarsal  edge  as  red,  some- 
what protruding  and  slightly  tortuous  stripes.  The  surface  of  the  conjunc- 
tiva is  smooth,  except  at  the  caruncle.  On  the  plica  semilunaris  may  be 
seen  small,  roundish  nodules,  and  also  toward  the  canthus,  where  it  be- 
comes slightly  uneven  and  of  velvet-like  appearance.  The  palpebral 
(tarsal)  conjunctiva  is  immovable.  The  fornix  is  connected  with  the 
base  by  a  very  loose  tissue,  so  that  it  may  be  raised  in  folds.  At  the 
place  where  the  conjunctiva  folds  back  from  the  lids  to  the  globe  there 
are  semicircular  folds,  one  at  the  lower  and  one  at  the  upper  end. 
These  are  smoothed  out  on  closing  the  lids.  They  allow  the  globe  to 
move  in  different  directions,  and  they  also  admit  of  eversion  of  the  lid  for 
inspection  of  the  conjunctiva,  and  of  drawing  it  away  from  the  globe  for 
a  certain  distance. 

From  a  therapeutical  point  of  view  the  following  changes  of  the 
conjimctiva  are  important  for  diagnosis : 

Inflammatory  swelling  of  the  tissue  in  the  shape  of  increased  fold- 
ing and  puffiness  of  the  conjunctiva;  reduction  in  size  or  abrasion  of  the 
conjunctival  sac  by  contraction  of  the  conjunctiva,  or  by  partial  or 
total  symblepharon ;  the  various  forms  of  pathological  secretion  of  the 
mucosa,  and  foreign  bodies.  Small  foreign  bodies  are  often  drawn  into 
the  subtarsal  or  transitional  fold  (Plate  X,  Fig.  2). 

Reticular  injection  points  to  increased  engorgement  of  the  large 
and  medium-sized  vessels  (Plate  III,  Fig.  1);  uniform,  difl'use  redness  of 
the  conjunctiva  indicates  plethora  of  even  the  smallest  vessels.  A  light 
red  color  points  to  inflammatory  injection,  a  more  or  less  dusky  violet 
hue  to  stagnation.  As  to  the  various  kinds  of  reactive  redness  of  the 
conjunctiva,  according  to  whether  the  afl'ection  is  in  the  conjunctiva, 
sclera,  cornea,  or  the  eyeball  itself,  see  remarks  on  p.  193. 

The  conjunctiva  is  dark  red  in  orbital  hemorrhage,  due  to  injuries, 
or  in  spontaneous  blood  effusions  in  the  fornix  and  bulbar  conjimctiva. 
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A  rusty  brown  extravasation  with  yellowish-red  or  yellowish  borders 
points  to  a  former  hemorrhage.    In  icterus,  the  conjunctiva  is  yellow, 
brownish-yellow,  or  greenish-yellow.    In  Addison's  disease,  in  local  and 
general  argyrosis,  it  is  dirty  gray-brown.    In  general  ansemia  it  is  pale. 
In  spring  catarrh  it  looks  as  if  it  were  covered  with  a  thin  layer  of  milk 
with  pavement-like  proliferations  at  the  uj^per  lid.    In  follicular  catarrh 
and  trachoma  the  infiltrations  appear  yellowish,  mottled,  or  red-gray, 
and  are  rountiish,  oval,  or  confluent  in  shape.    Small  hordeoli,  chalazia, 
and  infarcts  of  the  meibomian  glands  appear  as  yellow-white,  yellow,  or 
grayish-yellow  dots  and  patches.    Eczematous  phlycteimlse  and  pustules 
of  the   bulbar  conjunctiva  appear  as   distinctly   protruding  whitish, 
yellowish-white,  or  yellowish-red  spots;  the  scars  appear  as  bluish-white 
or  tendon- white  spots,  cords,  or  nets.    Angioma  has  the  appearance  of 
convolutes  of  dilated  vessels.    Diffuse  redness  and  inflammatorj''  small- 
celled  infiltration  of  the  conjunctiva,  swelling  of  the  papilla  of  the  tarsal 
conjunctiva,  new  growths  or  epithelial,  incrassations  and  proliferations 
render  the  ducts  of  the  meibomian  glands,  the  sclera  and  its  vessels 
indistinct  or  invisible.    As  a  consequence,  the  surface  of  the  conjunctiva 
may  lose  some  of  its  lustre  and  look  velvety  or  delicately  reticular.     It 
loses  its  lustre  entirely  by  diphtherial  or  artificial  coating,  exudative 
membranes,  yellowish,  tougli,  or  half-dried  mucus.     It  may  also  look 
dry,  as  if  covered  with  minute  scales  or  with  epidermis  (xerosis). 

Exudates  or  pyogenic  foci,  vesicles,  cysts,  dilatation  of  the  lymph- 
spaces  and  new  growths  of  the  nmcosa  are  responsible  for  elevations  of 
all  kinds.  On  the  other  hand,  there  may  be  excavations  due  to  injuries 
or  to  trachomatous,  tuberculous,  lupous,  and  carcinomatous  ulcers. 
Partial  tliickening  of  the  (conjunctiva  may  be  due  to  epithelial  prolifera- 
tion, to  inflammatory  plastic  infiltration  and  tissue  proliferation,  or  to 
local — less  often  general — {nire  or  chemotic  crdema.  There  may  also  be 
changes  of  tlie  surface  in  the  shai)e  of  protrusions  in  all  sections  of  the  con- 
junctival sac,  (»ause(l  by  neighboring  i)rocesses,  such  as  syphilitic  tarsitis, 
abscesses  of  the  lid,  etc.  Tlie  setpu^la'  of  injuries  are  sometimes  confined 
to  the  coiijimctiva,  but  they  often  involve  the  lids  and  eyeballs.  There 
may  also  be  abnormal  adhesion  of  the  bulbar  conjimctiva  to  the  cornea 
(true  and  false  pterygium),  and  changes  in  movability  (symblepharon) 
caused  bv  cicatricial  sliortoning,  or  bv  contraction  and  adhesion  of  the  tar- 
sal  to  the  bulbar  conjunctiva  and  corn(^a,  as  the  result  of  injury  or  disease. 

Transitory  elevation  of  tlie  blood-pnv^sun*  is  responsible  for  hemor- 
rhages in  an<l  nn<lcr  tlio  conjunctiva,  as  wc^ll  as  under  tlu^  skin  of  the  lids. 
It  may  bi*  caused  by  too  hi^li  or  too  low  temperature  of  a  bath,  the 
liftinjr  of  heavy  obji^cts,  stoo])in<i;,  or  a  fati^uiniz;  cou^li — notably  in  per- 
tussis. The  spoilt ancHMH  iKMiiori'lia^es  in  dial)etes,  cardiac  insufficiency, 
and  einpliysenia  are  likewise  of  importance  in  diagnosis. 
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A  rarer  occurrence  in  childhood  is  chronic  venous  conjunctival 
hyperaemia,  associated  with  dilatation  of  the  facial  vessels.  It  may  be 
due  to  emphysema,  chronic  bronchitis,  pulmonary  cirrhosis,  congenital 
and  acquired  uncompensated  cardiac  defects,  or  to  cervical  ulcers.  If 
these  aflfections  of  the  heart  and  lungs  lead  to  pronounced  hydrops,  oedema 
of  the  Uds  is  often  accompanied  by  oedematous  swelling  and  increased 
secretion  of  the  conjunctiva,  as  well  as  slight  exophthalmos. 

I.  HYPERJEMU  AND  CATARRH  OF  THE  CONJUNCTIVA  (Plate  III,  Fig.  1) 

At  birth  the  normal  conjimctiva  is  free  from  germs.  Thereafter, 
the  most  frequent  bacilU  present  are  xerosis  bacilli  (Plate  IV,  Fig.  3) 
and  staphylococci.  Grave  febrile,  general  affections,  such  as  typhoid 
and  ansemia,  do  not  seem  to  influence  the  quantity  of  infectious  germs 
of  the  normal  conjunctiva. 

The  bacteriological  examination  of  the  conjunctival  secretion  is 
increasing  in  importance  in  infectious  diseases  of  the  conjunctiva,  es- 
pecially from  a  prophylactic  point  of  view.  This  is  particularly  true  of 
acute  epidemic  conjimctival  affections  and  gonorrhceal  infection. 

The  incubating  and  ascending  stages  are  the  best  for  examination, 
and  later  the  climax  of  the  infection.  The  conjunctival  secretion  for  a 
dry  spread  preparation  of  the  cover-glass  should  be  obtained  with  an 
incandescent  platinum  loop  and,  if  at  all  possible,  from  the  region  of  the 
upper  transitional  fold.  Flakes  from  the  mucosal  secretion  of  the  lower 
part  of  the  conjunctival  sac  are  less  serviceable.  The  secretion  at  the 
inner  canthus  is  usually  polluted  by  staphylococci  and  xerosis  bacilli. 
There  must  be  no  washing-out  of  the  eye  or  instillations  previous 
to  obtaining  the  secretion.  The  latter  is  spread  thinly  and  uniformly 
on  a  well-cleansed  slide  and,  when  slightly  dry,  is  drawn  three  times 
through  the  flame,  the  secretion  upward,  avoiding  too  intense  a  heat. 
It  is  then  stained. 

After  fuchsin  and  methylene  blue.  Gram's  well-known  method 
comes  in  for  consideration.  ''Gram-positive,"  meaning  blue,  will  stain 
most  sarcinse,  staphylococci,  and  streptococci  (occurring  in  streptococcus 
conjunctivitis) ;  pneumococcus  (Plate  IV,  Fig.  2)  occurring  in  pus  from 
the  lachrymal  sac,  acute  pneumococcus  conjunctivitis,  serpiginous  ulcer 
of  the  cornea ;  bacilli  of  the  diphtheria  group  (xerosis  bacilU,  pseudodiph- 
theria,  and  diphtheria  bacilli),  bacillus  refringens;  aspergillus  fumi- 
gatus;  streptothrix  and  actinomyces.  ''Gram-negative,"  meaning  red, 
stains:  Koch- Weeks's  bacillus  (in  acute  conjunctivitis,  which  occurs  most 
frequently  and  is  very  contagious);  influenza  bacillus  (m  conjunctivitis 
and  pus  from  the  lachrymal  sac);  diplobacillus  (Plate  IV,  Fig.  1;  in 
chronic  conjunctivitis  and  corneal  ulcer);  colon  bacillus  (often  in  acute 
catarrh  of  the  new-born) ;  gonococcus  (Plate  IV,  Fig.  4) ;  meningococcus, 
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mierooocous  catarrfaalis,  baoOIus  pyocyanefus  (aometiineB  in  very  grave 
corneal  ulcers);  pneumonia  bacillus  FriedlSnder  (often  in  the  pus  of  the 
lachrymal  sac). 

Bacillus  subtilis,  which  has  sometimes  been  found  in  very  grave 
panophthalmia,  is  stamed  partly  Gram-positive  and  partly  Gram-nega- 
tive.   Cultural  examination  may  also  be  necessary. 

The  bacteriological  findings  in  acute  conjunctivitis  are  not  constant. 
Thus,  in  the  most  violent  inflammations  gonococcus,  diphtheria  bacillus, 
and  streptococcus  are  present;  in  croupous  coating,  all  bacteria;  in 
trachoma,  many  of  them,  but  only  as  a  secondary  infection. 

The  majority  of  conjunctiva  inflammations  are  caused  by  ectog- 
enous  infection.  Th^  may  be  due  to  germs  from  without,  as  from 
dust,  finely-atomized  droplets,  flies,  etc.  They  may  also  spring  from 
catarrhal  affections  of  the  nose  and  the  nasopharyngeal  space,  or  in- 
directly through  the  transition  of  acute,  subacute,  and  chronic,  as  well 
as  intermittent  and  exacerbating  affections  of  the  lids  and  lachrymal 
sac  (blepharitis,  dacryocystitis).  Uncleanliness  and  unfavorable  hy- 
gienic conditions  promote  infectioos.  Personal  predisposition  and  die- 
tetic irr^ularities  also  have  an  influence,  as  well  as  temperature,  climate, 
and  the  seasons. 

In  Egypt,  for  instance,  conjunctivitis  due  to  Koch-Weeks's  bacillus 
is  latent  in  winter  but  assumes  an  epidemic  character  in  summer. 

Endogenous  toxic  and  exanthematous  hypersemia  of  the  conjunctiva 
are  accompanied  by  considerable  photophobia  and  blepharospasm,  and 
imder  certain  circimistances  by  cBd^na  of  the  lid  and  erythema.  The 
two  latter,  for  instance,  occur  so  often  in  influenza,  measles,  rubella,  and 
scarlet  fever  that  their  presence  in  an  epidemic  of  these  diseases  is  im- 
portant for  diagnosis.  In  the  early  stages  of  plague,  hypersemia  of  the 
bulbar  conjunctiva  is  nearly  always  present,  while  conjunctival  or 
episcleral  hemorrhages  are  sometimes  seen.  There  is  no  increased 
secretion  in  spite  of  intense  injection  of  the  conjunctiva,  nor  do  patients 
complain  much  of  burning  in  the  eyes  or  of  photophobia.  Conjunctival 
hypersBmia  in  measles  usually  occurs  at  the  end  of  the  incubation  period. 

A  considerable  rise  in  temperature  and  serious  impairment  of  the 
general  condition  cause  diminution*  of  the  lachrymal  secretion,  and  this 
dryness,  as  well  as  the  reduced  palpebral  movements,  increases  the 
mechanical  irritation  of  the  conjunctiva  from  dust  particles  present 
in  the  air.  This  leads  to  continuous  lesions  of  the  conjimctival  epithelium, 
which,  in  their  turn,  favor  the  development  in  the  conjunctival  sac  of 
more  or  less  injurious  germs  of  all  kinds. 

The  habit  of  burjring  the  head  in  the  pillows,  which  is  very  common 
with  children,  likewise  plays  a  part;  so  does  the  habit  of  rubbing  the 
eyes  in  order  to  obtain  momentary  relief  from  the  subjective  discomforts — 
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photophobia,  itching,  and  burning.  Therefore,  the  younger  the  patient, 
the  more  violent  and  stormy  the  course  which  conjunctival  catarrhs  gene- 
rally take.  Children  are  generally  more  predisposed  to  such  attacks  than 
adults.  Both  the  subjective  and  objective  manifestations  are  confined 
within  narrower  hmits  in  typhoid  and  rubella,  while  they  are  more  pro- 
nounced in  scarlet  fever,  typhus  fever,  influenza,  and  measles. 

The  following  differential  points  are  noteworthy : 

In  Weil's  disease  the  icteric  discoloration  of  the  conjunctiva  and 
sclera  is  not  distinctly  visible  until  a  late  stage  has  been  reached. 

In  influenza  the  conjunctiva  may  be  the  only  and  primary  sign  of 
the  affection. 

In  typhus  fever  there  is  an  injection  of  the  conjunctiva,  called 
"  ferret  eye,"  which,  together  with  turgescence  of  the  face  and  a  generally 
unstable  conduct,  imparts  an  appearance  resembling  intoxication. 

In  dengue  and  cholera,  hyperaemia  and  catarrh  of  the  conjunctiva 
do  not  set  in  until  the  stage  of  reaction  or  after.  Owing  to  scarcity  of 
tissue  fluid  and  absence  of  palpebral  movements  in  cholera,  there  is 
early  xerosis  of  the  conjunctiva  and  cornea  in  the  palpebral  section. 

The  so-called  plague  conjunctivitis,  which  is  usually  a  primary 
affection,  resembles  conjunctival  blennorrhcea,  except  that  there  is  less 
secretion;  but  it  is  aqueopurulent  and  sometimes  brownish,  owing  to 
blood  extravasation  into  the  conjunctival  sac.  The  pre-auricular  and 
submaxillary  glands  and  the  parotid  are  usually  attacked  soon  after  the 
onset  of  conjunctivitis. 

In  cerebrospinal  meningitis,  at  the  climax  of  the  disease,  the  con- 
junctiva is  very  often  decidedly  injected  and  slightly  swollen.  Con- 
siderable bulbar  chemosis,  by  which  the  cornea  is  very  often  circmnval- 
lated,  points  to  suppurative  infiltration  of  the  orbital  tissue  or  to  suppura- 
tive iridochorioditis. 

In  conjunctivitis,  occasioned  by  so-called  hay  fever,  catarrhal 
secretion  is  usually  slight. 

In  scrofulosis  there  is  a  tendency  to  phlyctenular  affections  of  the 
conjunctiva  and  cornea,  which  appear  both  during  and  after  the  general 
disease,  and  are  often  associated  with  eczema  of  the  lids  or  seborrhcea  of 
the  palpebral  border.   This  usually  occurs  in  children  of  weak  constitution. 

In  subacute  glanders,  measles,  and  smallpox,  blennorrhceiform  and 
diphtheroid  conjunctivitis  have  been  observed  in  the  wake  of  catarrhal 
conjimcti\ntis;  also  facial  eczema  and  extensive  excoriations  of  the  Uds, 
with  a  diphtherial  coating. 

Coryza  in  hay  fever  and  the  conjunctival  irritation  during  the  grass- 
blooming  period  are  usually  moderate  in  degree,  the  principal  complaints 
being  violent  itching  and  lachrymation. 

In  difficult  dentition  of  scrofulous  children  there  are  sometimes 
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redness  of  the  eyes  and  lachrymation,  chemosis  and  photophobia  with 
nictation,  blepharospasm  of  varying  degrees,  and  phlyctenular  eruptions 
of  the  bulbar  conjunctiva.  They  are  immediate  consequences  of  a 
catarrhal  swelling  of  the  nasal  mucosa,  which  occurs  oftenest  in  connec- 
tion with  the  eruption  of  the  upper  bicuspid. 

Unilateral  blennorrhceiform  conjunctivitis  has  been  observed  in 
stomatitis,  and  is  probably  due  to  an  ectogenous  infection,  for  whose 
growth  the  reflex  irritation  of  the  conjunctiva  produces  a  favorable 
ground. 

Excoriations  of  the  lid  are  prone  to  occur  when  an  exanthem  in- 
volves the  lids  prominently,  too.  The  conjunctival  catarrh,  which  is 
usually  mucopurulent,  is  often  accompanied  by  epitheUal  desquamations 
and  falciform  catarrhal  ulcers  at  the  border  of  the  cornea. 

Diagnosis. — ^Exaggerated  plethora  of  the  vessels  of  the  palpebral 
conjunctiva,  the  transitional  folds,  the  caruncle,  the  plica  semilunaris, 
and  the  superficial  vessels  of  the  bulbar  conjunctiva,  as  well  as  the 
diminished  visibility  of  the  tarsus  and  the  ducts  of  the  meibomian 
glands,  are  strong  indications  for  hyperaemia  of  the  conjunctiva. 

Upon  development  into  catarrh  there  is  swelling  of  the  lid.  Hyper- 
aemia increases,  notably  at  the  transitional  folds;  lacluymal  secretion  is 
increased ;  the  catarrhal  secretion,  which  at  first  is  of  an  aqueous  character, 
gradually  becomes  mucous.  The  lids  are  agglutinated  overnight,  notably 
in  the  nasal  canthus,  and  there  is  a  desiccated,  crusty  deposit  at  the  ciUa  in 
the  morning.  The  palpebral  and  bulbar  conjimctivse  are  often  oedematous, 
and  the  tissue  of  the  palpebral  conjunctiva  is  loose  and  puffy.  Both  sub- 
jective and  objective  signs  are  usually  more  pronoimced  in  the  evening. 

These  irritative  conditions  disappear  sooner  or  later,  either  gradually 
or  in  crises,  photophobia  being  usually  the  last  symptom  to  disappear. 

Chronic  conjunctivitis,  although  its  manifestations  are  like  those 
of  acute  catarrh,  does  not  often  develop  from  it.  If  it  does  it  is  generally 
very  much  less  pronounced,  but  if  it  continues  for  a  long  time,  the  con- 
junctiva  will  be  thickened  and  assume  a  velvety  appearance. 

When  the  catarrh  develops  into  blennorrhceiform  conjunctivitis, 
there  is  abundant  and  somewhat  purulent  secretion.  All  parts  of  the 
conjimctiva  are  more  hyperaemic,  and  the  conjunctiva  of  the  lids  and 
transitional  folds  are  more  infiltrated,  causing  its  surface  to  become 
uneven.  There  are  often  ecchymoses  of  the  conjunctiva,  aad  the  lids 
are  more  or  less  oedematous,  causing  the  fissure  to  appear  smaller.  The 
excoriations  and  eczematous  changes  of  the  lid  are  therefore  more  strongly 
pronounced,  owing  to  the  continuous  moistening  of  the  skin. 

Treatment, — Attention  should  first  be  paid  to  any  affections  of  the 
lid,  above  all  to  sycosis  of  the  palpebral  border.  The  conjunctival  irri- 
tation from  coryza  in  hay  fever  is  most  successfully  relieved  by  an  im- 
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mediate  change  of  climate.    The  most  efficacious  local  remedy  in  my 
experience  in  anaesthesin. 

Conjunctivitis,  when  associated  with  measles,  demands  isolation  of 
the  patient. 

For  the  cure  of  photophobia,  the  patient  should  be  put  in  a  well- 
ventilated  room  with  a  northern  or  northwestern  exposure.  The  head 
of  the  bed  should  have  the  windows  behind  it,  as  the  room  will  then 
need  no  protection  from  sunlight  except  for  a  short  period  during  the 
day.    Bandaging  the  eye  is  injurious. 

Sensitiveness  to  comparatively  weak  light  is  of  nervous  origin  in 
conjunctivitis,  spring  catarrh,  keratitis,  iritis,  chorioiditis,  sympathetic 
ophthalmia,  retinitis,  cataract,  aphakia,  etc.  Their  sequelae,  such  as 
epiphora,  pressure  in  the  head,  numbness,  vertigo,  cephalalgia,  spots 
and  flashes  before  the  eyes,  indistinct  vision,  myiodesopsia  (seeing 
mosquitoes),  and  protracted  after-images  upon  looking  into  artificial 
light,  have  been  removed  instantly  by  Ruhlmann  by  instilling  aq.  zeo- 
zoni,  three  or  four  times  daily.  This  is  a  0.2 — 0.5  per  cent,  solution  of  the 
orthooxide  derivative  of  sesculin,  and  keeps  the  invisible  ultraviolet  rays 
from  the  eye,  rendering  protective  spectacles,  veils,  screens,  etc.,  per- 
manently unnecessary.  It  has  also  a  favorable  effect  upon  spastic 
contraction  of  the  eyes,  light  conjunctivitis,  blepharoconjunctivitis, 
and  chronic  blepharitis. 

This  is  especially  true  of  conjunctivitis  in  measles,  so  much  so  that 
with  instillation  of  zeozone  water  Ruhlmann  allowed  even  the  initial 
eruptive  fever  to  run  its  course  in  a  light  room.  Grave  iritis  also  heals 
rapidly  in  a  light  room  without  protective  spectacles  if  this  instillation 
is  used.  The  solution  has  a  light  yellow  to  brown  color  and  is  not  easily 
washed  off  by  the  lachrymal  secretion;  it  stains  the  skin  light  yellow, 
but  not  the  cornea  or  conjunctiva.  The  yellowish  discoloration  will 
disappear  upon  touching  it  with  diluted  acetic  acid. 

High  degrees  of  photophobia  and  the  inclination  to  rub  the  eyes 
are  alleviated  by  cocaine  instillations  (cocain.  salicyl.  0.025,  aq.  dest. 
5.0,  twice  to  three  times  daily).  If  rubbing,  nevertheless,  continues, 
the  elbow-joints  are  placed  in  cardboard  splints.  To  relieve  itching  and 
burning,  cooling  compresses  dampened  with  a  3  per  cent,  boric  acid 
solution  are  applied  to  the  eye  for  five  or  ten  minutes  three  times  daily. 
Von  Reuss  treats  the  very  annoying  complaints  in  acute  catarrh  of  the 
conjunctiva  with  the  faradic  current,  once  or  several  times  a  day,  as 
indicated. 

If  there  is  much  secretion  of  the  conjunctiva,  the  lids  are  wiped  oflf 
at  frequent  intervals  with  sterilized  cotton  tips,  and  some  astringent  is 
instilled  repeatedly.  Sodium  bicarbon.  0.1-0.2  :  10.0  aq.  dest.  is  the 
weakest;  among  the  stronger  solutions  I   prefer  silver  nitrate  0.01- 
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0.02  :  5.0,  once  every  morning.  The  preparation  should  be  often  made 
fresh  from  a  stronger  solution  which  has  been  preserved  in  a  dark  glass. 

Instillation  of  any  kind  of  drops  into  the  eye  requires  the  greatest 
caution,  as  impure  material  may  cause  a  dangerous  infection,  if,  for 
instance,  the  corneal  surface  is  even  abraded.  Every  solution  used  for 
instillation  must,  therefore,  be  sterilized.  Admixtures  are  sometimes 
harmful;  sublimate,  for  instance,  even  when  considerably  diluted,  is 
liable  to  injure  the  conjunctiva.  The  solution  may  be  changed  by  form- 
ing deposits,  as,  for  instance,  in  the  case  of  pilocarpine  mur. 

The  solution,  after  having  been  sterilized  by  boiling,  must  be  kept 
germ-free.  It  should,  therefore,  be  boiled  again  and  again  before  using  it 
in  continued  applications,  or  in  operations  on  the  eye,  of  whatever 
nature.  This  no  doubt  impairs  the  efficacy  of  physostigmine  and  cocaine 
solutions.  In  others,  the  concentration  increases  by  evaporation  and  may 
finally  exceed  the  admissible  percentage.  The  practitioner  should,  there- 
fore, prepare  an  alcoholic  mother  solution  of  the  most  frequently  used 
remedies  (atropine,  cocaine,  etc.),  from  which  smaller  quantities  in 
5-10  Gm.  solutions  may  be  prepared  as  needed. 

Many  physicians  use  pipettes,  which,  with  their  contents,  can  be 
sterilized  in  Uve  steam.  The  essential  point  is  to  see  that  they  are  not 
infected  during  use,  and  do  not  come  in  contact  with  the  palpebral 
border,  cilia,  or  conjunctiva.  After  use  they  should  be  so  replaced  in 
the  container  that  their  point  does  not  touch  the  mouth  or  the  inner 
wall  of  the  glass.  It  is  advisable  to  heat  the  solution  before  instillation 
to  25-30°  C.  (77-86°  F.),  not  only  because  a  warm  drop  is  more  rapidly 
absorbed  by  the  conjimctival  tissue  than  a  cold  one,  but  also  because 
there  is  no  reflex  closure  of  the  lids  and  struggling.  This  applies  partic- 
ularly to  atropine,  physostigmine,  and  pilocarpine,  where  an  immediate 
and  lasting  effect  upon  the  pupil  is  desirable. 

In  case  of  need,  a  clean  glass  rod,  rounded  at  both  ends,  such  as  is 
used  in  applying  ointments  to  the  eye,  may  be  used  for  instillation  (see 
below) .  These  steriUzed  glass  rods  should  be  preserved  in  a  concentrated 
salt  solution  in  a  cool  place,  the  solution  being  well  covered  and  renewed 
every  few  days.  Before  use,  the  salt  solution  attaching  to  the  rod  is 
removed  by  flooding  the  container  with  pure,  fresh  water.  The  fluid,  or 
ointment,  attaching  to  the  glass  rod  after  use  is  carefully  wiped  off  with 
sterile  gauze.  It  is  advisable  to  give  parents  written  directions,  in  plain 
words,  as  to  the  use  of  the  solution  or  ointment,  with  a  caution  to  read 
the  directions  each  time  before  application. 

The  procedure  should  be  explained  to  the  patient,  if  possible,  so 
that  he  will  not  pinch  his  lids  together,  but  keep  the  eyes  gently  closed 
for  a  few  minutes  after  the  instillation. 

After  the  instillation  of  cocaine,  the  lids  are  covered  for  five  or  ten 
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minutes  with  gauze,  moistened  with  a  3  per  cent,  boric  acid  solution,  so 
as  to  prevent  the  drying  of  the  cornea.  The  instillation  is  made  as  fol- 
lows (Fig.  24) :  The  upper  lid  is  slightly  raised.  The  patient  turns  the 
sound  eye  away  from  the  affected  eye,  if  possible,  so  that  he  looks  to  the 
left  when  the  instillation  is  to  be  made  in  the  right  eye,  A  drop  is  then 
allowed  to  fall  slowly  upon  the  scleral  cornea  from  upward  and  outward, 
after  which  the  eyes  are  closed. 

The  physician  should  always  personally  demonstrate  how  instil- 
lations should  be  made.    Cocaine  and  atropine  should  be  used  sparingly. 


If  combined  with  each  other,  they  may  cause  pus-like  corneal  infiltration, 
which  may  be  mistaken  for  a  septic  process  and  cauterized,  to  no  purpose 
whatever. 

Ointments  may  be  used  instead  of  an  instillation  when  a  prolonged 
effect  is  desired  or  the  treatment  is  protracted.  The  ointment  should, 
of  course,  be  well  prepared  and  stable,  and  carefully  preserved  in  a  dark, 
well-closed  jar.  An  amount  about  the  size  of  a  small  pea  is  appUed  with 
a  clean  glass  rod,  rounded  at  both  ends.  The  lower  lid  is  lifted  away  and 
the  ointment  applied  from  the  external  canthus.  The  patient  lightly 
closes  his  lids,  and  keeps  them  gently  closed  while  the  rod  is  being  with- 
drawn. Delicate  rubbing  of  the  eye  with  a  small,  roundish,  absorbent 
cotton  pledget  will  distribute  the  ointment  evenly  in  the  conjunctival 
sac.  The  eyes  should  remain  closed  for  a  few  minutes.  As  ointment 
base  amyloglycerin,  lanolin,  and  vaseline  are  used.  American  vaseline 
(Chesebrough)  is  considered  particularly  stable. 
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It  is  not  advisable  to  use  silver  nitrate  in  the  form  of  an  ointment,  on 
account  of  the  possible  presence  of  argyrosis.  Oily  collyria  are  also 
adapted  to  this  use.  In  Germany  the  eye  drops  manufactured  after 
V.  Pflugk's  directions  have  met  with  particular  favor  (1  per  cent,  acoin, 
1  per  cent,  atropine,  1  per  cent,  cocaine,  1  per  cent,  pilocarpine,  3^  and 
1  per  cent,  physostigmine,  3^  per  cent,  scopolamine). 

Silver  nitrate  and  physostigmine  solutions  should  always  be  kept  in 
a  dark  glass,  owing  to  the  danger  of  decomposition.  Physostigmine 
solution  is  more  stable  if  one  or  two  drops  of  sulphurous  acid  are  added 
to  10  Gm.  of  solution. 

To  prevent  agglutination  of  the  lids,  an  ointment  of  white  precipi- 
tate (0.05  to  0.1;  vaseline,  lanolin  aa  5.0)  is  applied  with  a  glass  rod  to 
the  borders  of  both  lids  before  retiring. 

The  widely-used  cold  compresses  in  high  degrees  of  blennorrhcei- 
form  conjunctivitis  are  objectionable,  because  they  are  apt  to  increase 
the  maceration  due  to  the  conjunctival  secretion,  as  well  as  the  irrita- 
tion and  swelling  of  the  conjunctiva.  A  better  method  is  to  keep  the 
palpebral  border  scrupulously  clean,  and  to  irrigate  the  conjimctival 
sac  gently  several  times  with  a  tepid  3  per  cent,  boric  acid  solution, 
kept  in  a  suitable  container. 

In  suppurative  conjunctivitis,  silver  nitrate  will  effect  the  most 
rapid  cure.  The  lids  are  everted,  leaving  the  cornea  covered.  The 
exposed  palpebra  conjunctivae  and  the  transitional  folds  are  delicately 
painted  several  times  with  a  soft  brush  dipped  into  a  freshly-prepared 
1-2  per  cent,  solution  of  silver  nitrate — first  the  upper,  and  then  the 
lower  lid — ^producing  a  superficial  scab  formation  of  light  blue  appearance. 
The  surplus  quantity  is  rapidly  removed  with  a  second  brush,  which  has 
been  dipped  into  a  1-2  per  cent,  salt  solution  or  boiled,  tepid  water. 

If  there  is  any  swelling  or  blepharospasm,  the  eversion  of  the  upper 
lid  may  be  diflficult.  The  following  method  is  the  best :  Place  a  lachry- 
mal sound,  a  thin  round  pencil  or  similar  object  upon  the  upper  lid 
where  the  transverse  fold  appears,  and  at  the  point  which  corresponds 
to  the  upper  border  of  the  cartilage.  Do  not  displace  the  skin  of  the  Ud, 
nor  press  upon  the  eye.  With  the  disengaged  hand  draw  the  border  of 
the  lid  downward  and  slightly  forward  by  the  cilia,  and  turn  it  over  the 
sound  against  the  supra-orbital  margin,  where  it  can  be  easily  kept 
with  the  finger-tips  by  just  holding  or  pressing  it  against  the  margin. 
The  procedure  is  facilitated*  by  letting  the  patient  look  downward  upon 
his  outstretched  hand,  and  also  by  previous  instillation  of  a  3  or  4  per 
cent,  cocaine  solution.  In  case  of  need,  a  slight  dash  of  anaesthesia 
with  ethyl  bromide  or  Billroth's  mixture  may  be  resorted  to  without 
apprehension. 

The  burning  and  irritation  which  follow  the  procedure  will  subside 
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within  a  few  hours,  giving  way  to  a  feeling  of  relief.  The  scab  des- 
quamates at  the  same  time.  Cauterization  should  not  be  repeated, 
unless  the  secretion,  which  varies  according  to  the  stage  of  the  catarrh, 
again  increases,  and  then  only  after  the  first  scab  has  disappeared.  As 
a  rule,  one  application  is  sufficient,  and  it  is  best  to  make  this  in  the 
early  part  of  the  day. 

Marginal  ulcers  of  the  cornea,  which  may  complicate  the  affection, 
do  not  contra  -indicate  painting. 

After  the  purulent  secretion  has  greatly  diminished,  astringent 
remedies  are  sufficient  for  light  catarrhs.  Those  most  in  use  are  lead 
acetate  in  75-/4,  cupr.  alimi.  in  Mo~/6>  zi^c  sulph.  in  /3-/2,  zinc  saHcyl. 
ii^  /4-/2  per  cent,  solutions.  They  are  applied  alternately  once  or  twice 
a  day,  in  the  morning. 

The  conjunctivitis  of  the  Koch-Weeks's  bacillus  may  occur  as  an 
acute  epidemic,  and  is  highly  contagious.  The  pneumococcus  conjunc- 
tivitis is  contagious  under  certain  conditions.  Both  may  require  the 
exclusion  of  the  patient  from  school  attendance,  or  even  the  closing  of 
schools,  and  similar  measures. 

The  conjunctivitis  of  the  Koch-Weeks*s  bacillus  is  particularly  prev- 
alent during  the  summer.  The  leading  symptom  in  pneumococcus  con- 
jimctivitis,  which  is  also  very  prone  to  attack  children,  is  considerable 
involvement  of  the  bulbar  conjunctiva  with  hsemorrhagia,  even  in  lighter 
cases,  and  the  sudden  cessation  of  inflanmiatory  manifestations. 

Chronic  catarrhal  conjunctivitis  (Plate  V,  Fig.  1),  also  called  catar- 
rhus  siccus,  is  a  highly  contagious  disease  and,  consequently,  is  often 
foimd  endemic  or  affecting  an  entire  family.  The  diplobacillus  Morax- 
Axenfeld  has  very  often  been  found  bacteriologically  (Plate  IV,  Fig.  1). 
There  are  burning  and  itching  of  the  eyes,  and  a  sensation  as  if  they 
contained  fine  sand,  or  the  lids  may  feel  dry  and  heavy,  especially  on 
awakening.  These  manifestations  vary  according  to  the  sensitiveness 
of  the  eyes,  particularly  of  the  palpebral  skin,  to  chemico-traumatic 
irritation,  sharp  wind,  etc.  Sometimes  they  are  so  slight  as  to  escape 
the  patient's  observation.  Artificial  fight,  hot  or  dusty  rooms,  and 
accommodative  efforts  of  the  eyes  exacerbate  the  complaint.  Defective 
nutrition,  constipation,  chronic  nasal  complaints,  acne,  and  chronic 
eczema  of  the  face  serve  to  keep  up  the  conjunctival  irritation.  This 
condition  may  also  be  produced  by  disturbances  in  the  lachrymal  secre- 
tion, blepharitis  and  positional  anomalies  of  the  lids;  by  moUuscum 
contagiosum  or  small  papillomatous  eminences  at  the  intermarginal 
fringe  of  the  lids,  and  stagnation  of  secretion,  or  concrements  in  the 
meibomian  glands. 

It  is  important  to  distinguish  this  conjunctivitis  from  the  so-called 
blepharitis  angularis,  an  erythematous  reddening  of  the  cutis  in  the 


136  THE  DISEASES  OF  CHILDREN 

palpebral  commissures,  and  the  weeping  appearance  of  the  eyes.  Smally 
light  follicles  in  the  transitional  folds,  especially  the  lower  one,  have 
been  observed  as  concomitant  manifestations,  and  marginal  ulcers  of 
the  cornea  as  a  sequel.  The  obstinacy  of  some  cases  has  been  explained 
on  the  assumption  that  the  diplobacillus  is  able  to  persist  in  the  glands 
of  Krause  for  a  long  time. 

Treatment. — Dietetic  and  hygienic  prophylactic  measures  which 
accord  with  the  etiology  should  be  instituted,  proper  spectacles  pre- 
scribed for  protection  or  correction,  and  neighboring  pathological  proc- 
esses removed.  Where  the  secretion  contains  the  diplobacillus,  instil- 
lations, twice  or  three  times  daily,  of  1/5- V^  per  cent,  zinc  suphate  have 
done  good  service,  provided  they  are  continued  for  a  sufficiently  long 
time,  from  two  weeks  to  two  months  after  the  affection  has  apparently 
run  its  course.  According  to  Knapp,  2  per  cent,  resorcin,  instilled  twice 
or  three  times  daily,  gives  less  cause  for  complaint  than  J^  per  cent, 
zinc.  The  following  ointments  are  serviceable  for  application  to  the 
Uds  overnight:  v.  Sehlen-Peters  zinc  ichthyol  paste;  emplastr.  lithargyr. 
spl.  (free  from  glycer.)  5.0;  ungt:  paraffin.  (parafiF.  liquid,  aa  2.5;  aq. 
dest.  1.0;  rec.  parat.;  ad  o.  opac.  claus.);  Sattler's  zinc  sulphate  ointment 
(zinc,  sulph.  0.02;  ichthyol  1.0;  white  vaseline  10.0).  In  obstinate  cases, 
intermittent  gentle  massage  of  the  conjunctiva  may  be  tried,  with 
instillations  of  collyr.  adstr.  lut.  (1.0  :  3.0  aq.  dest.),  suprarenin  boric, 
with  novocaine  and  sodium  biborac.  (sodiimi  biborac.  0.2;  novocaine 
0.025;  suprarenin  boric.  1.0  :  1000.0,  gtt.  iii,  ad.  0.9  per  cent,  sodium 
chloride  sterilis.  10.0.  MD  ad.  vitr.  opt.  claus.).  Immersion  in  water  at 
room  temperature,  in  the  morning  and  evening,  alternately  closing  and 
opening  the  eyes  to  a  slight  extent,  often  procures  a  pleasant  sensation. 

Persistent  conjunctival  catarrh  has  been  successfully  treated  by 
Luciani  and  Peters  with  ichthyo-zinc  ointment.  Luciani  recommends  in 
addition  irrigations  with  a  1-10  per  cent,  solution  of  ichthyol.  ammon. 

Infiltrations  and  ulcers  of  the  cornea  may  require  clinical  treat- 
ment.   (For  further  particulars  see  chapter  on  '' Cornea.'') 

2.  ECZEMATOUS  CONJUNCTIVITIS  AND  KERATITIS 

(SYN.   C.    PuLYCT.ENULO8O-PU8TUL08A,    ImPETICJINOSA,    LyMPHATICA,   SCROFI'LOUS 

Ophthalmia.)     (Fin.  25.) 

This  disease  deserv^es  particular  attention  on  account  of  its  prev- 
alence. It  is  very  prone  to  reoccur,  and,  while  usually  of  mild  course, 
it  is  sometimes  accompanied  by  chemosis  and  follicular  or  catarrhal 
conjunctivitis.  It  is  attributed  to  endogenous  toxins  of  tul^erde  bacilli, 
and  to  an  infection  of  Staphylococcus  aureus.  The  clinical  picture  is  as 
follows:  Subepithelial  collections  of  round  cells,  ^^phylctenules"  ac- 
companied  with   pericorneal   and  subconjunctival   injection,   occur  in 
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various  sizes  and  numbers  in  the  bulbar  conjunctiva  and  the  cornea. 
The  favorite  location  of  these  small  nodules  or  phlyctenules  is  at  the 
junction  of  the  cornea  and  sclera  (Plate  V,  Fig.  2),  They  disintegrate 
into  roundish  superficial  ulcers  which  often  heal  in  a  week  or  two,  leav- 
ing no  visible  traces.  In  the  more  obstinate  forms,  however,  the  cellular 
infiltration  spreads  to  the  deep  structures,  leading  to  local  tissue  degen- 
eration of  the  conjunctiva  or  cornea.  "When  corneal  infiltration  develops 
by  superficial  extension,  it  is  spoken  of  as  "vascular  ribbon,"  "bimdle- 
shaped  keratitis,"  "keratitis  fascicularis,"  or  "herpetic  bridge"  (Plate 
VI,  Fig.  6).  The  phlyctenule  may  appear  first  in  the  cornea  and  lead  to 
extensive  ulcers  of  that  membrane.  Corneal  opacities  with  consequent 
reduction  of  vision  depend  upon  the  area  of  the  cornea  involved  and  the 
depth  of  the  ulcers.  Lowered  vis- 
ion from  these  causes  is  a  frequent 
occurrence.  Phlyctenules  of  the 
palpebral  conjunctiva,  which  are 
very  rare,  are  usually  situated  in 
the  vicinity  of,  or  upon,  the  inter- 
marginal  border. 

Subjective  symptoms  of  irri- 
tation consist  in  a  sensation  of 
pressure  in  the  eye,  photophobia, 
lachrymation,  and  blepharospasm. 
They  are  often  slight  or  absent, 
especially  when  the  phlyctenules 
of  the  bulbar  conjunctiva  are  iso- 
lated and  are  not  near  the  limbus. 
They  are  of  a  moderate  character 
when   the    disease  is    limited    to 
multiple  small  vesicles  situated  in  the  limbus.    As  a  rule,  they  are  very 
pronounced  in  miliary  conjunctivo-keratitis  and  in  progressive  vascular- 
ized infiltrates  (fascicular  keratitis,  etc.). 

Conjunctival  phlyctenules  of  the  corneal  margin  are  of  light  yellow 
or  reddish  color,  due  to  circumscribed  injection  of  the  vessels  in  that 
r^on,  notably  the  subconjunctival,  and  also  those  of  the  periocomea 
and  posterior  conjunctiva.  Phlyctenules  located  in  the  zone  of  muscle 
insertions,  which  are  often  attended  with  swelling  of  the  bulbar  conjunc- 
tiva in  the  region  of  the  lid  space  and  acute  catarrhal  conjunctivitis, 
have  a  dirty  gray  appearance. 

If  the  latter  are  numerous  and  grow  closely  together,  they  coalesce 
into  a  broad  area  of  infiltration,  whose  epitheOal  covering  undergoes 
early  desquamation  (ulcus  elevatum).  If  this  area  advances  toward 
the  corneal  margin,  it  may  give  rise  to  a  deep  mar^nal  corneal  infiltrate. 
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I  have  several  times  observed  the  progression  of  a  conjunctival  pustule 
into  the  deep  parts  toward  the  sclera,  so  that,  after  cleansing,  the  ciliary 
body  was  visible.    A  blue-gray  scar  remained. 

In  miliary  phlyctenular  conjunctivitis  numerous  minute  epithelial 
eminences  appear  with  considerable  pericorneal  injection,  resembling 
fine  sand-like  granules.  They  develop  very  rapidly  in  the  circumference 
of  the  limbus  and  in  the  cornea,  sometimes  more  numerously  in  one 
than  in  the  other.  Confluescence  of  adjacent  phlyctenules  may  lead  to 
corneal  ulcers  with  many  new  capillaries  leading  to  abscess-like  infil- 
trates and  deep  scars.  They  are  either  superficial  or  deep,  the  latter 
especially  if  they  occur  near  the  centre  of  the  cornea. 

Pustular  conjunctivitis  (phlyctaenulosa  maligna)  is  much  more  dan- 
gerous, and  nearly  always  accompanies  catarrhal  conjunctivitis.  The 
eminences  are  at  first  whitish-gray,  changing  later  to  light  yellow,  have  a 
diameter  of  3  to  4  mm.,  and  are  almost  exclusively  located  in  the  lower 
half  of  the  corneal  margin.  A  deep,  crater-like  defect,  with  perforation 
and  marked  cloudiness  of  the  surrounding  corneal  tissue,  develops  very 
rapidly.  Prolapse  of  the  iris  (Plate  VII,  Fig.  1)  and  subsequent  leucoma 
may  occiu*  (Plate  VI,  Fig.  3),  partial  staphyloma,  two  pustules  coalesce 
and  the  corneal  margin  is  somewhat  extensively  destroyed. 

Phlyctenular  conjimctivitis  attacks  preeminently  children  of  the 
' '  scrof ulo-lymphatic ' '  type. 

Conjunctival  catarrh,  acute  exanthem,  and  skin  eruptions  like 
eczema,  intertrigo,  prurigo,  urticaria,  the  various  forms  of  blepharitis, 
exanthematous  eruptions  of  the  face,  pediculosis  capitis,  and  uncleanli- 
ness,  are  of  etiological  importance. 

The  cause  of  phlyctenules  in  non-tuberculous  children  is  assimied 
to  be  '4ymphatism,''  '^oxypathy,''  or  "exudative  diathesis,''  due  to 
ovemutrition  with  fat-depositing  food,  and  a  resulting  auto-intoxication 
on  the  part  of  the  intestine.  Consequently,  owing  to  hypersensitiveness 
to  bacterial  proteins,  the  conjunctival  and  corneal  tissues  of  these  chil- 
dren are  readily  infected,  especially  if  their  power  of  resistance  has  been 
impaired  by  a  previously-existing  tuberculous  infection. 

As  a  matter  of  fact,  in  acne  rosacea,  in  which  auto-mtoxication  is  a 
large  factor,  efflorescences  occur  at  the  limbus  of  the  bulbar  conjunctiva 
which  cannot  be  distinguished,  histologically,  from  exanthematous 
conjmictivitis. 

Colombo  found  indican,  and  in  other  cases  urosein,  in  the  urine  of 
patients  sufifering  from  keratoconjunctivitis,  showing  that  there  was 
abnormal  fermentation  in  the  intestine,  and  auto-intoxication. 

The  afifection  terminates  in  most  cases  with  the  disappearance  of 
these  constitutional   tendencies,  which  is  to  say  with  the  advent  of 
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The  prognosis  in  the  simple  and  miliary  type  of  phlyctenular  con- 
jimctivitis  is  favorable;  it  is  also  good  in  ''elevated  ulcer/'  which  is 
confined  to  the  conjimctiva.  The  prognosis  of  phlyctenular  corneal 
affections  is  less  favorable,  and  that  of  the  pustulous  form  very  serious, 
as  neglected  cases  are  not  rare  in  which  the  corneal  process  in  one  eye 
has  already  taken  a  serious  turn.  The  general  prognosis  is  doubtful, 
or  favorable,  only  under  good  conditions. 

There  is  a  tendency  to  relapse,  due  to  local  results  of  the  affection, 
such  as  rhagades  of  the  external  canthus,  blepharophimosis  and  ectro- 
pion. They  are  also  due  to  the  general  condition  of  these  children,  who 
almost  exclusively  belong  to  the  poorer  classes.  Their  vitality  has  often 
been  impaired  by  antecedent  infectious  diseases,  by  carious  processes 
of  the  bones,  notably  the  petrous  bone  (otorrhoea),  and  by  eczematous 
eruptions. 

Adenoids,  enlarged  tonsUs,  pharyngitis,  hyperpla^sia  of  the  mucosa 
of  the  velum,  uvula  and  arches,  and  more  or  less  infiltration  of  the  deep 
lymph-glands,  are  contributory  factors.  Many  cases  present  chronic, 
mucous,  purulent  catarrhs  of  the  nose  and  respiratory  tract,  infiltration 
and  eczema  of  the  nostrils  and  upper  Up,  or  erosions  of  the  septum  which 
often  cause  epistaxis.  Swelling  of  the  septum,  and  polypus  or  papillary 
hyperplasia  of  the  turbinates,  are  not  rare  occurrences.  If  these  con- 
ditions have  existed  for  a  long  time,  recurrent  erysipelas  is  common, 
leading  to  thickening  and  sclerosis  of  the  alse  nasi,  lips,  and  cheeks, 
and  sometimes  of  the  lids. 

Von  Hoffmann  was  the  first  to  point  out  the  connection  of  eczema- 
tous phlyctenular  conjunctivitis  and  keratitis,  obstinate  eczema  and 
inflammation  of  the  lid  margins,  with  the  affections  of  the  lachrymal 
ducts  and  the  tonsillar  affections  and  concretions,  as  well  as  the  value 
of  nasal  and  facial  treatment  to  scrofulous  eye  patients.  At  the  Juvenile 
Station  of  the  Ophthalmological  CUnic  of  the  Munich  University  all 
scrofulous  children  are  examined  once  a  week  by  a  rhinologist,  and 
treated  according  to  findings. 

Treatment — The  favorable  prophylactic  influence  of  timely  hygi- 
enic and  dietetic  measures  is  demonstrably  better  in  this  than  in  any 
other  affection  of  the  eye.  For  this  reason,  hospital  treatment  with  a 
conscientious  nurse  effects  improvement  in  a  verj'^  short  time,  even  in 
neglected  cases.  Unfortunately,  at  home  the  injunctions  are  only  im- 
perfectly obeyed,  if  at  all,  so  that  the  disease  breaks  out  afresh.  This 
state  of  things  can  be  averted  to  a  certain  extent  by  having  the  nurse 
instruct  the  mother  in  the  care  of  the  child  on  its  discharge  from  the 
hospital. 

Printed  instructions  in  plain  language,  containing  the  most  import- 
ant principles  of  nutrition  and  general  hygiene,  should  be  given  the 
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mother.  They  should  point  out  the  value  of  hardening  children  against 
catching  cold  by  being  in  the  fresh  air,  the  value  of  correct  respiration, 
and  give  instructions  for  the  care  of  the  eye. 

Different  bathing  utensils  and  water  should  be  used  for  the  head 
and  body,  so  that  the  eczematous  products  may  not  come  in  contact 
with  the  healthy  parts  of  the  body. 

The  first  baths  are  given  at  33°  C.  (19.4°  F.),  twice  or  three  times  a 
week,  lasting  from  ten  to  fifteen  minutes.  Then  a  jug  of  water  about 
four  degrees  colder  (84.2°  F.)  is  poured  over  the  body — not  over  the  head 
—followed  by  rubbing  with  a  dry  friction  towel.  This  is  best  done 
before  the  evening  meal,  so  that  the  child  may  be  put  to  bed  immediately. 
The  temperature  of  the  bath  is  gradually  lowered  to  26°  C.  (78.8°  F.), 
and  the  temperature  of  the  water  to  be  poured  over  the  body  is  also 
gradually  lowered  by  one  degree  down  to  20°  C.  (68°  F.).  In  very  deli- 
cate and  susceptible  children  the  procedure  should  begin  with  dry  fric- 
tion, after  which  the  various  parts  of  the  body  are  washed  singly  and 
covered  one  after  the  other.  But  these  instructions  are  often  not  fol- 
lowed long  enough.  In  most  cases  hardenmg  sufficient  to  render  children 
immime  to  colds  is  achieved  only  after  one  or  two  years. 

Salt  or  brine  baths,  twice  or  three  times  weekly,  are  also  very  useful ; 
if  there  should  be  any  important  skin  eruptions,  chamomile  or  bran 
baths  should  be  given. 

The  windows  of  the  bed-room  should  be  open  day  and  night,  even 
in  wet  weather  and  in  winter.    Draught  near  the  bed  is  to  be  avoided. 

The  clothing  should  be  loose,  so  that  respiration,  digestion,  and 
motility  are  not  interfered  with.  Collars  should  be  wide,  as  narrow  ones 
impair  the  return  flow  of  the  blood  from  the  head.  Neither  boys  nor 
girls  should  have  their  clothing  tightly  belted  in.  Narrow  garters  should 
be  forbidden;  thick  headgear  is  injurious. 

Clothing  which  is  too  warm  relaxes  the  vessels  of  the  skin  and  thus 
conduces  to  catarrh  of  the  upper  respiratory  tracts  and,  consequently, 
a  return  of  the  ocular  affection.    Cold  hands  and  feet  must  be  avoided. 

The  eyes  should  be  kept  clean,  with  a  strict  injunction  not  to  wipe 
them.  Cleanliness  of  the  oral  cavity  is  likewise  of  great  importance. 
Children  brought  up  on  cow's  milk  and  artificial  preparations  often 
suffer  from  stomach-ache,  aphthae,  and  caries  of  the  milk  teeth,  often 
leading  to  acute  and  subacute  infiltrations  of  the  submaxillary  glands. 
The  best  protection  is  mechanical  cleansing  of  the  teeth,  especially 
the  interstices,  and  cleanliness  of  the  oral  cavity  by  gargling  with  water 
or  a  warm  3^  to  1  per  cent,  salt  solution  morning  and  night  and  after 
every  meal.  The  gargle  should  be  forcibly  thrown  about  in  the  mouth. 
Broken  teeth  or  roots  which  cannot  be  preserved  should  be  removed; 
every  cavity,  even  the  smallest,  should  be  filled,  even  in  the  first  set. 
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Insufflation  of  boric  acid,  sozoiodol  salts,  and  general  dietetic 
strengthening  measures  are  indicated  in  light  hyperplasia  of  the  l3an- 
phatic  faucial  ring. 

For  recurrent  or  habitual  chronic  tonsillitis,  v.  Hofifmann  and  Schmidt 
ad\ase  incision  of  the  tonsils.  L^nart  reconunends  morcellement  in  the 
following  manner : 

The  hyperplastic  tonsil  is  first  ablated,  after  which  every  diseased 
part  is  removed  with  Hoffmann's  double  curette,  with  the  guide  of  the 
sound,  until  the  sinus  tonsillaris  becomes  visible  as  a  small  spot.  In 
order  to  remove  thoroughly  all  the  affected  parts,  it  may  be  necessary 
to  hook  the  anterior  arch  of  the  palate  and  cleanse  the  region  below; 
this  may  require  incision  of  the  arch.  Hemorrhage  is  less  than  in  ton- 
sillotomy, as  is  also  the  after-bleeding  on  the  second  or  third  day  of  the 
operation.  The  proceeding  is  not  very  painful,  and  in  from  eight  to 
twelve  days  patients  are  fully  restored. 

The  removal  of  adenoid  vegetations  and  enlarged  tonsils  often 
effects  an  immediate,  extensive,  and  permanent  improvement,  so  much 
so  that  eyes  which  even  in  the  intervals  between  exacerbations  are  always 
red,  from  weeping  and  photophobia,  suddenly  become  free  from  irrita- 
tion and  assiune  a  normal  hue. 

Of  equal  importance  is  the  removal  of  obstacles  to  nasal  respiration, 
such  as  exostoses  of  the  septmn,  polyps,  narrow  posterior  nares,  chronic 
coryza,  etc.;  so  is  the  treatment  of  excoriations  and  ulcers,  which  in 
atrophic  rhinitis  usually  occur  at  the  nasal  septum  and  the  locus  Kies- 
selbachii,  as  the  result  of  scratching  the  nostrils.  Habitual  epistaxis 
may  result  when  the  vessels  of  the  mucosa  are  very  fragile,  and  the  loss 
of  large  quantities  of  blood  may  produce  permanent  debility  of  the 
constitution.  The  nose  is  cleansed  by  snuffing  up  a  tepid  3  per  cent, 
boric  acid  solution  several  times  every  day,  or  by  drenching  it  with  the 
nasal  bath  as  recommended  by  Frankel  and  Moritz  Schmidt.  Insuf- 
flations of  sozoiodol  and  nosophen,  with  talc,  venet.  (1  :  2-3),  are  made 
with  a  blower  or  a  rubber  tube  of  3-4  mm.  diameter  attached  to  a  glass 
headpiece  bent  at  a  right  angle.  Another  method  is  to  introduce  a 
sodium  sozoiodol  solution  in  spoonfuls  or  to  aspirate  it,  inserting  alter- 
nately into  each  nostril  a  cotton  pledget  coated  with  yellow  precipitated 
ointment. 

Exclusive  feeding  on  steriUzed  or  so-called  fat-milk,  which  has 
been  widely  used  in  the  last  ten  or  twenty  years,  is  injurious.  Nurslings 
should  be  gradually  accustomed,  as  early  as  the  seventh  week,  to  the 
ingestion  of  lacto-vegetable  diet  containing  nutritive  salts  in  the  shape 
of  orange  and  other  fruit  juice.  From  the  sixth  month,  mashed  vege- 
tables are  given,  first  spinach  and  carrots,  carrot  soup,  then  a  little 
meat  juice  and  any  other  vegetables  which  are  taken  without  repugnance. 
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Older  children  with  manifest  exudative  diathesis  should  be  guarded 
against  ovemutrition  from  a  diet  overcharged  with  fat,  sugar,  eggs, 
butter,  and  meat  juice,  since  this  invites  decomposition.  The  milk 
ration  is  reduced  to  M~J4  litr©  (1~3^  pu^t)  a  day,  while  fruit,  fruit  juice, 
and  vegetables  should  be  given  freely.  In  some  cases  the  diet  should 
be  purely  vegetable. 

Proper  mastication  and  salivation  of  the  food  are  of  great  import- 
ance. Stomatitis,  if  present,  should  be  removed  by  cold  food  and  washing 
out  the  mouth  with  a  J^l  per  cent,  solution  of  hydrogen  peroxide  or 
tinctiu^  of  krameria. 

It  is  most  important  to  intestinal  fermentation  and  abnormal  de- 
composition, as  well  as  to  relieve  constipation.  It  is  equally  important 
to  arrest  diarrhoea.  Pulvis  antiscrofulosus,  as  reconmiended  by  v. 
Graefe,  is  composed  as  follows:  Hydrarg.  chlorat.,  antimoniimi  chlorate, 
pulv.  fol.  conii  mac.  aa  0.06,  sacch.  alb.  0.5;  M.  F.  pulv.  D.  tal.  dos. 
No.  xii.  S.,  one  powder  two  to  four  times  daily.  Von  Hoffmann  recom- 
mends ichthyol  (ammon.  sulfo-ichthyolic;  aqu.  dest.  aa  10.0,  3-10 
drops  three  times  daily;  children  to  receive  one  drop  more  for  each 
year  of  age).  M.  Schmidt,  H.  Schulz,  and  I  have  foimd  the  following 
very  efficacious:  Flor.  sulf.  and  sacch.  lact.  aa,  3^  to  IJ/^  teaspoonfuls, 
well  stirred  in  half  a  cup  of  hot  milk,  and  taken  before  meals  so  as  to. 
procure  a  normal  stool.  After  four  to  six  weeks,  the  medication  is 
interrupted  for  a  month;  it  is  then  again  taken  for  a  month,  and  so  on 
for  six  to  twelve  months. 

Other  medicaments  are :  Cod-liver  oil,  ferrum  iodide,  ferratin  iodide, 
ferratose  iodide,  arsenious  ferratose,  ferrum  iodide  and  cod-liver  oil, 
Duerkheim  mineral  water  (almost  free  from  iron  and  containing  much 
arsenic),  Guben  water,  Levico  water,  Roncegno  water;  and,  if  there  are 
distinct  manifestations  of  pulmonary  tuberculosis:  guaiacol.  carbon.  3.0, 
ol.  morrhuse.  200.0;  one  tablespoonful  twice  daily. 

Fiuther  experience  is  needed  in  the  use  of  tuberculin  in  this  con- 
dition. Bemheimer  and  others  found  it  very  successful,  while  Koster 
sounds  a  warning  against  it,  if  there  are  extensive  tuberculous  foci  at 
other  parts  of  the  body. 

In  moist  facial  eczema,  which  often  invites  a  recrudescence  of  the 
affection,  the  parts  should  be  dusted  with  a  powder  composed  of  equal 
parts  of  starch  and  boric  acid,  or  powders  containing  zinc  or  nosophen. 
In  superficial  eczema  scabs  should  be  macerated  by  the  application  of 
boric  ointment  spread  on  lint,  followed  by  painting  with  a  1-2  per  cent, 
solution  of  silver  nitrate.  Rhagades  of  the  nostrils  and  upper  lip  should 
be  carefully  touched  with  a  finely-pointed,  smooth  mitigated  stick. 
This  usually  requires  light  anaesthesia.  Scabs  and  crusts  caused  by 
cauterization  are  covered  with  boric  or  zinc  ointment,  and  will  fall  ofiF 
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spontaneously.  Soon  afterward  zinc-nosophen  paste  (nosophen  0.5, 
zinc,  oxydat.  amyl.  pur.  aa  1.0,  vaselin.  alb.  ad.  10.0)  and  myrtillin 
(Wintemitz)  should  be  applied.  If  ointments  are  not  tolerated,  as  is 
the  case  with  a  tender  skin,  the  scabs  are  removed  with  3  per  cent,  boric 
water,  after  which  the  spots  are  powdered  with  pure  starch  or  equal 
parts  of  starch  and  zinc  oxide  aa. 

Ulcers  of  the  skin  are  bandaged  with  iodoform  gauze,  immersed  in 
aluminiun  acetate. 

Pediculosis  capitis  is  removed  with  sabadillic  vinegar  or  vinegar  and 
liquor  van  Swieten  aa,  provided  the  scalp  is  intact;  in  impetigo  equal 
parts  of  petroleum  and  oUve  oil  are  applied.  The  scratches  heal  after 
six  to  seven  days,  after  which  the  head  is  washed  with  water  and  black 
soap  and  with  0.5  sublimate  in  two  pints  of  vinegar. 

The  removal  of  neighboring  glandular  infiltrations  or  otorrhoea 
often  effects  a  permanent  cure  of  the  ocular  complaint. 

Local  Treatment. — If  the  lids  and  their  conjunctiva  are  not  in- 
volved, and  in  the  absence  of  fresh  suppuration  or  serpiginous  infiltra- 
tion or  loss  of  corneal  substance,  it  will  be  sufficient,  in  addition  to  cleans- 
ing the  eyes  with  tepid  3  per  cent,  boric  acid  solution,  to  make  daily 
insufflations  of  calomel,  boric  acid,  iodoform,  or  nosophen.  This  is  best 
done  in  the  forenoon.  Or  massage  may  be  instituted  with  yellow  oint- 
ment (pulteolum  luteum  Schweissinger  s.  ungt.  hydrarg.  oxydat.  parat. 
pultif.  0.1  :  10.0). 

According  to  Luciani  and  Peters,  ichthyol  zinc  paste,  applied  with 
a  small  glass  rod  to  the  conjunctiva,  is  attended  with  excellent  results. 
Similar  results  have  been  reported  of  Lassar's  paste,  consisting  of  zinc 
oxide  and  olive  oil  (40  :  30),  and  gallicin.  The  burning  sensation  caused 
by  the  latter  remedy  is  relieved  by  cold  application. 

To  prevent  recurrence,  this  irritative  treatment  is  continued  for 
two  or  three  months  after  the  disappearance  of  the  phlyctenules.  Par- 
ents may  be  safely  entrusted  with  the  powdering  manipulations,  provided 
they  have  received  careful  directions. 

Washing  out  the  eyes  with  cold  water  and  soap,  followed  by  im- 
mersion of  the  face  in  clean,  fresh  water,  in  which  the  eyes  are  several 
times  opened  and  closed,  if  habitually  followed  morning  and  evening, 
very  often  prevents  relapses. 

Calomel  should  be  kept  in  a  tightly-closed  jar,  on  account  of  its 
liability  to  absorb  water  and  become  lumpy.  It  must  not  be  polluted 
with  bichloride  of  mercury.  If  iodine  is  administered  internally,  there 
may  be  conjunctival  irritation  due  to  the  formation  of  mercury  bin- 
iodide  and  protiodide  from  the  free  iodine  excreted  in  the  tears.  This 
can  be  prevented  by  administering  the  iodine  preparation  several  hours 
before  or  after  the  calomel  powdering. 
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In  powdering  the  eyes  with  calomel  (hydrargyr.  chloride  mite 
vapore  paratum),  boric  acid,  iodoform,  or  nosophen,  the  finest  possible 
distribution  should  be  effected.  This  may  be  done  by  means  of  a  brush 
with  very  fine,  silky  hairs  and  the  shape  of  a  broad  cone  (Fig.  26).  When 
using  blowers,  any  undue  pressure  may  work  harm,  inasmuch  as  little 
lumps  of  calomel  may  erode  the  conjunctiva.  The  lower  palpebral 
conjunctiva  is  everted,  and  the  adjacent  lower  fornix  is  powdered  freely, 
in  order  to  make  siye  that  the  powder  really  comes  into  contact  with 
the  affected  parts  of  the  conjunctiva  and  cornea.  Immediately  after- 
ward, the  eyes  should  be  gently  closed  for  a  minute. 

Powdering  with  airol,  iodoform,  xeroform  in  infectious  ulcers  and 
injuries  of  the  eye,  of  gallicin  and  tannic  acid-boric  acid  (1:3;  exactis- 
sime  pulveris.)  in  chronic  con- 
junctivitis and  acute  granular 
conjunctivitis,  and  an^esthesin 
in  hay  fever  conjunctivitis,  re- 
quires the  same  technic. 

Photophobia  and  blepharo- 
spasm are  relieved  by  instilla^ 
tionof  zeozonewater(8eep.l31), 
of  paranephrin  or  suprarenin 
boric.  1  :  10,000  with  1  per  cent, 
cocain.  hydrochlor.,  or  by  ap- 
plication of  cocaine-suprarenin 
ointment  (cocain.  mur.,  supra- 
renin 1  :  1000  aa  0.1,  vaseline 
10).  The  faradic  current  is  indi- 
cated for  the  cure  of  photophobia,  which  sometimes  persists  after  ecze- 
matous  conjunctivitis  without  any  demonstrable  cause. 

Mydriatics  are  indicated  only  in  severe  blepharospasm  and  pro- 
nounced pericorneal  injection  and  hypenemia  of  the  iris,  even  when  the 
cornea  is  but  slightly  involved.  Mydriasis  is  maintained  until  the  bul- 
bar irritation  subsides  or  disappears. 

In  the  absence  of  hyperaemia  of  the  iris,  the  sharply  circimiscribed 
marginal  vesicles  and  infiltration  of  the  cornea,  which  occur  without 
any  particular  injection  of  the  bulbar  conjunctiva,  are  treated  with 
physostigmme  (1  percent.),  pilocarpine  (2  per  cent.),  morphine  (1/10-1/5 
per  cent.).    These  may  be  used  singly  or  combined,  as  indicated. 

For  treatment  of  the  lid  affections,  compare  p.  89.  See  also  "Ec- 
zematous  Ulcers  of  the  Cornea,"  p.  198. 

Ungt.  hydrarg.  iodide  and  biniodide  in  powder  form,  manufactured 
after  v.  Ammon,  contain  the  active  principles  in  exceedingly  fine  dis- 
tribution, surpassing  that  of  the  protoxide  in  Pagenstecher's  ointment. 
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Thus,  **the  irritation  of  the  eye,  which  can  never  be  entirely  avoided,  is 
reduced  to  a  minimum/' 

Yellow  oxide  of  mercury  ointment,  1  per  cent.,  is  recommended  for 
marginal  phlyctenules,  corneal  phlyctenules  with  slight  irritative  man- 
ifestations, for  blepharospasm  caused  by  rhagades  of  the  external  lid 
commissure,  and  for  scrofulous  affections  of  the  lid  border.  *' Increase 
of  the  inflanmiatory  conditions  of  the  pathological  tissues,  giving  the 
patient  an  impleasant  sensation,  must  be  avoided ;  likewise  simultaneous 
internal  use  of  iodine." 

Ointment  of  biniodide  of  mercury,  0.3-0.5  per  cent.,  is  almost  ex- 
clusively used  in  chronic  blepharitis  with  exaggerated  scale  formation. 
It  is  applied  to  the  border  of  the  closed  lids  and  spread  with  a  glass  rod, 
so  that  the  ointment  may  penetrate  well  into  the  roots  of  the  cilia.  It 
is  allowed  to  remain  there  from  three  to  six  minutes  with  closed  eyes, 
after  which  the  borders  of  the  lids  are  thoroughly  rubbed  with  a  moist 
gauze  sponge,  so  as  to  remove  the  adhering  scales.  One  appUcation  may 
suffice,  or  several  may  be  required,  but  the  treatment  must  be  con- 
tinued until  the  last  scales  have  been  removed.  If,  however,  the  con- 
junctiva shows  symptoms  of  irritation,  the  applications  must  cease.  In 
that  case,  or  in  the  presence  of  marked  scab  formation,  the  lids  are 
macerated  the  previous  evening  by  1  per  cent,  yellow  oxide  of  merciuy 
ointment  applied  on  a  bandage.  This  treatment  is  repeated  every  four, 
eight,  or  twelve  days,  according  to  the  degree  of  the  affection,  and  may 
have  to  be  continued  for  several  months.  '*It  should  be  applied  by  the 
physician  himself,  because  patients  cannot  be  expected  to  do  so  correctly, 
for  technical  reasons." 

It  has  repeatedly  occurred  that  after  vaccination,  ever  so  skilfully 
performed,  children  of  tuberculous  parents  were  attacked  by  violent 
and  rapidly  developing  scrofulous  ophthalmia.  Although  there  is  no 
proof  of  causal  connection,  it  is  advisable  not  to  vaccinate  children 
suspected  of  a  tuberculous  or  scrofulous  disposition  until  the  mani- 
festations have  sufficiently  developed  to  become  apparent  to  the  parents. 

3.  VARIOLAR  PUSTULES  OF  THE  CONJUNCTIVA 

These  pustules  usually  occur  on  the  bulbar  conjunctiva  in  close 
propinquity  to  the  lower  corneal  border.  Becoming  confluent,  they 
resemble  a  yellowish-gray  diphtheroid  infiltration.  They  measure  about 
5  mm.  in  diameter  and  advance  a  short  distance  toward  the  corneal 
margin.  But  even  with  considerable  extension  backward  the  lower 
transition  fold  is  never  reached.  Even  after  confluence  of  the  flat, 
moist  pustules,  the  notches  toward  the  inferior  fornix  indicate  the  site 
of  the  original  pustules.  This  often  produces  marginal  ulcers  or  deep, 
suppiu^tive  infiltrations.    Destruction  of  the  cornea,  prolapse  and  staph- 

VoL.  VII— 10 


146  THE  DISEASES  OP  CHILDREN 

yloma  of  the  iris,  purulent  iridochorioiditis,  and  panophthalmitis  are  not 
impossible  sequelaB.  Therefore  daily  inspection  of  the  affected  eye  is 
imperative. 

Pustules  originate  from  implantation  of  the  organisms  from  the 
lids  upon  the  globe.  Smaller  pustules  of  the  bulbar  conjunctiva  develop 
from  pustules  of  the  palpebral  conjimctiva,  and  result  from  contact 
with  pustules  of  the  marginal  border.  They  are  less  menacing,  as  they 
are  more  distant  from  the  border  of  the  cornea. 

Treatment. — Owing  to  the  marked  swelling  of  the  lid  the  destruc- 
tion of  the  pustules  by  means  of  silver  chlorate  fused  to  a  soimd  and 
immediately  neutralized  is  practically  impossible.  In  most  cases  we 
have,  therefore,  to  be  content  with  instillations  of  fresh  chlorine  water, 
diluted  with  distilled  water,  or  of  well-filtered  lemon  juice  (equal  parts 
of  lemon  juice,  purest  glycerine,  and  1/10  per  cent,  solution  of  morphine). 

4.  VACCmOLA  AND  VARICELUE 

The  irritative  manifestations,  swelling,  injection,  and  chemosis  of 
the  conjunctiva  following  vaccinola  of  the  palpebral  border  are  more 
marked  if  the  vaccine  pustules  develop  upon  the  conjunctiva  itself. 
The  cornea,  too,  is  more  threatened  by  ulcers  or  parenchymatous  infil- 
trates. Vaccine  ulcers  with  swelling  of  the  pre-auricular  gland  and 
febrile  manifestations,  and  superficial  losses  of  substance  covered  with 
a  whitish-gray,  easily  detachable  layer,  usually  heal  promptly  without 
leaving  scars.  Hilbert  observed  in  a  child  of  six  months  a  varicellar 
ulcer  on  the  lower  hd  and  in  the  inferior  part  of  the  bulbar  conjimctiva. 

Treatment. — According  to  circmnstances,  incision  of  the  vaccine  vesi- 
cle, powdering  with  iodoform  or  moist  boric,  or  sublimate  gauze  is  indi- 
cated. As  to  treatment  of  secondary  affections  of  the  cornea,  compare 
p.  208. 

5.  CROUP  AND  DIPHTHEMA  OF  THE  CONJUNCTIVA  (Plate  V,  Fig.  3) 

These  aflfections  occur  in  laryngeal  and  faucial  croup  and  in  diph- 
theria, communicated  either  through  the  nose  by  dacryocystitis  or 
through  the  mouth  and  nose  by  the  patient  himself. 

Croup  and  diphtheria  of  the  conjunctiva  occur  usually  in  isolated 
cases.  Fatal  infection  of  the  nose,  fauces,  larynx,  and  trachea  has  often 
been  observed  as  a  sequel.  The  bacteriological  examination  in  croupous 
conjunctivitis,  which  Saemisch  sharply  distinguishes  clinically  from 
diphtheria,  has  repeatedly  shown  virulent  diphtheria  bacilli.  On  the 
other  hand,  nothing  but  streptococci  have  been  found  in  genuine  diph- 
theritic inflammation.  As  a  matter  of  fact,  croupous  conjunctivitis 
occurs  comparatively  often  during  diphtheria  epidemics,  and  also  before 
or  after  cervical  and  nasal  diphtheria,  with  or  without  grave  general 
infection  of  the  patient  or  the  persons  around  him. 


AFFECTIONS  OF  THE  CONJUNCTIVA  147 

It  follows  that  true  diphtheritic  and  diphtheroid  attenuated 
processes  may  occur  in  the  conjunctiva. 

Croupous  conjunctivitis  often  occurs  in  the  wake  of  rubella,  measles, 
scarlet  fever,  and  smallpox.  Again,  diphtheritic  changes  of  the  lids  and 
conjunctiva  will  occur,  which  may  be  distinguished  from  the  typical 
clinical  picture  merely  by  the  fact  that  the  tissue  infiltration  is  confined 
to  circumscribed  foci.  Probable  direct  starting  points  of  diphtherial 
conjunctivitis  are  eczema  of  the  head,  face,  nose  and  lips,  and  lids;  a 
most  important  means  of  commimicating  the  secretion  to  the  conjimc- 
tival  sac  is  by  the  fingers  of  the  children  themselves. 

Croupous  conjunctivitis  is  almost  always  an  infantile  affection, 
beginning  with  acute  eczematous  catarrh,  and  sometimes  accompanied 
by  fever  and  swelling  of  the  pre-auricular  and  submaxillary  glands. 
The  palpebral  skin  usually  is  soft  and  is  more  or  less  hyperaemic  and 
oedematous.  The  temperature  is  usually  elevated.  On  opening  the  lids, 
the  transition  folds  protrude  like  ridges,  and  their  surface,  Uke  that  of 
the  palpebral  conjunctiva,  is  always  covered  by  a  smooth,  bluish-white, 
light  gray,  yellowish-gray,  or  amber-yellow  membrane.  These  mem- 
branes often  encroach  upon  the  mtermargmal  part  of  the  hd,  and  can  be 
more  or  less  easily  detached.  The  more  recent  the  process,  the  more 
intimately  does  the  deposit  adhere  to  the  conjunctiva.  The  tarsal  con- 
jimctiva  underneath  is  dark  red,  rough,  hjrpersemic,  and  bleeds  easily. 
At  the  onset,  there  is  either  no  purulent  secretion,  or  it  is  mingled  with 
flakes  and  membranous  shreds;  after  about  a  week,  it  is  more  plentiful, 
beginning  with  an  arrest  of  the  membrane  formation.  The  bulbar 
conjunctiva  is  usually  hyperaemic,  often  permeated  with  pimctiform  or 
splash-like  hemorrhagias,  chemotic,  and  may  likewise  be  partly  covered 
with  membranes.  The  cornea  is  either  clear  or  opaque,  and  shows  a 
superficially  diffuse,  bluish  hue.  Other  superficial,  purulent  infiltrates 
or  ulcers  of  the  cornea  usually  appear  toward  the  end  of  the  first  stage, 
especially  in  cases  where  the  bulbar  conjunctiva  also  is  coated  with  a 
croupous  layer.  There  is  often  eczema  of  the  lids,  both  before  and  after 
the  affection.  As  a  rule,  the  conjunctiva  becomes  normal  after  a  week 
or  two,  but  the  membrane  may  continue  for  several  weeks  or  even 
months.  In  these  cases  indurations  have  been  observed  over  the  entire 
conjunctival  sac,  completely  covering  the  cornea,  which  may  become 
destroyed. 

If  the  coagulation  spreads  from  the  surface  to  the  stroma  of  the 
conjunctiva,  there  will  be  pronounced  diphtheritic  conjunctivitis,  with 
local  elevation  of  temperature  and  considerable  hjrperaemia  and  oedema 
of  the  Uds,  especially  the  upper  ones.  These  are  sometimes  as  hard  as 
a  board,  painful  on  touch,  and  can  be  everted  with  diflBculty,  if  at  all. 
Anaesthesia  may  be  necessary  to  effect  a  thorough  examination.    Even 
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Healing  takes  place  with  varying  degrees  of  cicatrization,  producing 
posterior  symblepharon,  shortening  of  the  lid  fissure,  entropion,  tri- 
chiasis and  secondary  corneal  affections,  similar  to  granular  conjuncti- 
vitis. The  affection  may  also  terminate  fatally,  especially  in  debilitated 
children,  as,  indeed,  the  general  condition  of  the  patient  influences 
markedly  the  course  of  ocular  disease. 

In  making  the  differential  diagnosis  the  following  condition  must  be 
eliminated :  croupous  conjunctivitis,  occurring  in  the  first  stage  of  ophthal- 
mia neonatorum,  exanthematous  conjunctivitis,  pneumococcus  conjuncti- 
vitis, with  Koch-Weeks's  infection,  granular  conjunctivitis,  severe  eczema- 
tous  or  oedematous  catarrh,  pemphigus,  variola,  herpes  of  the  conjunctiva 
of  the  iris,  traumatic  conjunctivitis  due  to  bums,  and  when  foreign  bodies 
lodge  in  the  conjunctival  sac  for  a  long  time.  All  these  changes  may,  at 
the  first  blush,  give  the  impression  of  croupous  diphtheritic  infiltrations. 

In  differentiating  conjunctival  croup  from  genuine  diphtheria  we 
should  remember  that  the  former,  too,  is  highly  contagious  and  not 
quite  harmless — certainly  not  at  the  time  of  a  diphtheria  epidemic. 
Croupous  conjunctivitis  may  change  to  conjunctival  diphtheria.  Nor  is 
the  result  of  the  bacteriological  examination  always  uniform,  because 
even  in  conjunctival  croup  Loffler's  diphtheria  bacillus  may  be  dis- 
covered, and  in  the  clinically  gravest  forms  of  conjunctival  diphtheria 
no  bacteria  but  streptococci  may  be  found. 

As  to  prophylaxis,  it  should  be  remembered  that  chronic  diphtheria 
has  not  always  been  recognized  or  correctly  interpreted.  It  has  been 
described  as  chronic  croup,  protracted  diphtheria  or  recurrent  diph- 
theria, and  has  been  observed  in  tuberculosis,  syphilis,  scrofulosis, 
rhachitis,  scarlet  fever,  and  measles.  The  usual  site  of  development  is  the 
faucial  roof,  at  the  posterior  faucial  section,  and  in  the  deep  lacunae  of 
the  faucial  and  palatal  tonsils;  a  result,  as  a  rule,  of  chronic  catarrh  of 
the  upper  respiratory  tract  and  its  sequelae.  This  is  notably  true  in 
hjrperplasia  of  the  palatal  tonsils,  of  the  lymphatic  faucial  ring  and  the 
faucial  tonsils,  tonsillar  concrements,  tonsillar  and  peritonsillar  abscesses. 
These  forms  of  diphtheritic  infection  are  very  favorably  influenced  by 
an  incision  of  the  tonsillar  and  peritonsillar  abscesses,  by  enucleation  of 
the  tonsillar  concrements  and  incision  of  the  tonsils. 

Where  diphtherial  conjunctivitis  develops  at  an  early  stage  of 
measles  exanthem,  perforation  of  the  cornea  and  death  in  spite  of  the 
most  careful  treatment  have  been  repeatedly  observed,  without  any 
diphtheritic  infection  of  the  cornea  or  diphtheria  bacilli  in  the  fauces. 

Treatment — Croupous  conjunctivitis  should  from  the  very  first  be 
treated  as  genuine  conjunctival  diphtheria,  especially  when  there  is  an 
epidemic  of  diphtheria  and  when  virulent  Loffler's  bacilli,  streptococci, 
staphylococci,  or  pneumococci  are  found.    One  examination  is  not  suf- 
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ficient.  Patients  should,  therefore,  be  sent  to  a  hospital  and  strictly 
isolated  in  a  well-ventilated  room.  The  nurse  should  be  cautioned  to 
observe  the  most  scrupulous  cleanliness,  careful  disinfection  of  the  hands 
after  touching  the  affected  eye,  destruction  of  material  used  for  cleans- 
ing, frequent  change  of  material  used  for  painting,  instillations,  and 
bandages.  Rubbing  of  the  eyes  in  children  is  prevented  by  the  measures 
described  on  p.  131. 

It  is  important  for  the  welfare  of  patient  and  nurse  ahke  to  have 
the  oral  and  pharyngeal  mucosa  inspected  frequently  and  to  protect 
them  by  a  gargling  of  peroxide  of  hydrogen,  lime  water,  or  diluted 
lemon  juice.  The  latter  is  also  administered  internally  as  often  as 
possible. 

The  irritative  conditions  in  the  first  stage  of  the  purely  croupous 
inflammation  are  sometimes  very  violent,  and  are  treated  with  dry 
boric  compresses  cooled  upon  ice.  If  the  irritation  is  less  severe,  luke- 
warm boric  compresses  are  well  borne.  The  eyes  are  irrigated  several 
times  daily  with  pyocyanase,  with  tepid  3  per  cent,  boric  acid  or  0.9 
per  cent,  solution.  Should  the  motility  of  the  lids  be  impaired  and 
eversion  difficult  or  impossible,  the  conjunctival  sac  is  dried  frequently 
with  sterilized,  spindle-shaped  cotton  pledgets,  care  being  taken  not  to 
touch  the  cornea.  The  membranes  are  not  drawn  oflF,  unless  it  can  be 
done  without  injury  to  the  conjunctiva.  If,  in  spite  of  compresses  and 
removal  of  the  membranes,  the  disease  remains  unchanged,  improve- 
ment may  sometimes  be  effected  by  applying  plenty  of  cooling  ointment 
to  the  lids,  and  bandaging  both  eyes. 

The  catarrhal,  blennorrhoeal  conditions  of  the  second  stage  are  often 
relieved  by  the  careful  removal  of  the  secretion.  Otherwise  instillations 
of  silver  nitrate,  1  to  2  per  cent.,  are  made,  or,  if  the  secretion  is  very 
purulent,  pyocyanase  and  zinc  sulphate,  J4  ^o  M  per  cent.,  are  applied. 

As  to  circumscribed  diphtheria,  Wolfring  advises  rubbing  yellow 
oxide  of  mercury  into  the  infiltrated  place  during  the  first  stage. 

I  have  for  years  used  frequent  instillations  of  freshly-prepared 
lemon  juice,  diluted  with  purest  glycerine,  and  a  1/10  per  cent,  solution 
of  morphine  in  equal  parts.  This  mixture  easily  penetrates  into  the 
diphtherial  membranes,  destroys  the  bacteria,  and  has  merely  an  astrin- 
gent effect.  Painting  with  this  mixture  is  still  better.  If  the  eversion  of 
the  lid  is  difficult,  I  induce  alcohol-chloroform-ether  anaesthesia  (1  :  2  :  3) 
and  paint  the  upper  and  then,  if  indicated,  the  lower  parts  of  the  tarsal 
conjunctiva  and  fornix.  Contact  with  the  cornea  is  to  be  carefully 
avoided,  during  treatment  as  well  as  during  examination. 

In  confluent  diphtheria,  painting  with  lemon  juice  or  instillation  of 
it  several  times  daily  is  again  indicated.  Vossius  and  Fuchs  recommend 
painting  with  a  2  or  3  and  even  4  per  cent,  solution  of  salicylic  acid  and 
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glycerine.    Early  instillations  of  5  per  cent,  sodium  benzoic  and  chlorine 
water  have  also  been  highly  recommended. 

Behiing's  serum  has  been  used  in  appropriate  doses  in  epidemics  of 
croupous  diphtheritic  conjunctivitis  without  any  material  involvement  of 
the  cornea,  and  the  transition  of  the  disease  from  the  first  to  the  second 
stage  was  accelerated.  It  is  also  indicated  by  the  general  symptoms, 
and  to  prevent  an  extension  of  the  infection  to  the  nose  and  fauces  in 
cases  where  the  bacteriological  examination  reveals  diphtheria  or  diph- 
theroid bacilli.  However,  the  practitioner  should  not  depend  upon 
this  alone,  especially  if  he  has  not  treated  the  case  from  the  start,  or  if 
the  cornea  is  even  sUghtly  involved. 

The  excretion  of  the  toxin  from  the  body  may  be  quickened  by 
inciting  the  skin  function  (dialys6  sudorifique  Golaz,  etc.),  as  is  done  in 
cervical  diphtheria.  Copez  recommends  as  local  treatment  the  injection  of 
a  few  drops  of  the  serum  under  the  conjimctiva.  At  the  onset  of  the 
process,  eflforts  should  be  made  to  prevent  the  increase  of  exudation  by 
the  regular  appUcation  of  ice  compresses.  As  a  rule,  however,  these 
measures  come  too  late.  This  can  be  recognized  by  the  fact  that  they 
are  not  borne  well,  and  that  the  pain  increases  instead  of  abating.  Cold 
then  favors  the  advance  of  necrosis  in  the  already  anaemic  upper  strata 
of  the  conjunctiva  and  necrosis  of  the  cornea. 

In  all  cases,  therefore,  in  which  conjunctival  diphtheria  is  no  longer 
fresh  and  no  longer  in  the  ascendency,  the  first  stage  should  be  trans- 
formed into  the  blennorrhceif  orm  as  speedily  as  possible.  The  secretion 
should  be  removed  frequently  and  carefully,  the  conjunctiva  irrigated 
with  a  1  to  2  per  cent,  solution  of  hydrogen  peroxide,  and  tepid  compresses 
or  fomentations,  followed  by  warmer  ones,  should  be  apphed.  In  diph- 
theritic infiltration  of  the  fids  the  affected  parts  of  the  skin  are  frequently 
painted  with  a  mixture  of  equal  parts  of  filtered  lemon  juice,  5  per  cent, 
benzoic  potash,  purest  glycerine,  together,  if  indicated,  with  instillations 
of  atropine  or  eserine.  Severe  congestion  is  avoided  by  applying  alter- 
nately compresses  of  warm  and  cold  water,  chamomile  compresses,  linseed 
cataplasms,  and  Langlebert's  cataplasms. 

Hot  chamomile  infusion  also  has  a  certain  antiseptic  effect,  owing 
to  the  terpenes  it  contains.  Linen  compresses  are  immersed  in  the  in- 
fusion, covered  with  fine  flannel  after  appUcation,  and  changed  every 
few  minutes  like  linseed  cataplasms. 

No  more  painting  is  done  after  the  infiltrated  parts  have  desqua- 
mated, but  the  application  of  heat  is  still  continued,  the  temperature 
and  duration  of  the  appUcation  being  graduaUy  reduced.  Instillations 
of  cyanide  of  mercury  1.0  :  1500.0  or  chlorine  water,  diluted  with  equal 
parts  of  distilled  water,  may  also  be  made  twice  or  three  times  daily  imtil 
the  scars  have  formed. 
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The  treatment  of  the  subsequent  affections  of  the  cornea  is  par- 
ticularly important.  If  the  corneal  ulcers  are  rather  centrally  located, 
atropine  is  instilled;  if  peripherally,  eserine.  In  impending  perforation, 
artificial  evacuation  is  indicated. 

Adhesions  of  the  lids  to  the  globe  should  be  prevented,  so  far  as 
may  be,  by  instilling  potassium  carbonate  1.0  :  30,  and  by  repeatedly 
separating  the  agglutinations  with  a  smooth,  rounded  glass  rod,  drawing 
the  lids  upward  and  downward. 

Painting  with  silver  nitrate  should  be  avoided,  if  possible,  in  croup- 
ous conjunctivitis,  as  well  as  in  diphtheritic  conjimctivitis,  even  in  the 
blennorrhoeiform  stage,  as  the  granulations  will  usually  cicatrize  spon- 
taneously. If,  however,  a  few  isolated  spots  should  be  very  turgescent, 
or  if  the  secretion  should  continue  on  an  abundant  scale,  they  may  be 
carefully  painted  with  a  2  per  cent,  solution  of  silver  nitrate.  If  but 
one  eye  is  affected,  the  other  is  protected  by  a  watch-glass  bandage 
renewed  daily. 

Eczema  of  the  scalp,  face,  and  lids  must  be  inunediately  removed  by 
careful  cauterization  of  the  eczematous  places  with  a  finely-pointed 
fused  stick  of  precipitated  white  mercury  ointment  or  zinc  paste  after 
cleansing  from  crusts  and  scabs.  The  same  procedure  should  be  followed 
with  rhagades  of  the  nostrils. 

The  sequelae,  consisting  of  extensive  corneal  opacity,  shortening  of 
the  lids,  etc.,  will  have  to  be  treated  later  by  a  specialist. 

Postdiphtheritic  paralysis,  due  to  faucial  diphtheria,  etc.,  is  ex- 
tremely rare  in  diphtherial  conjunctivitis.  On  the  other  hand,  the 
corneal  affections  may  not  develop  until  long  after  the  conjimctival 
process  has  subsided.  An  equally  striking  fact  is  the  great  irritability 
of  the  eyes,  and  the  tendency  to  extensive  cicatricial  contractions,  catar- 
rhal and  phlyctenular  conjunctivitis. 

6.  PEMPHIGUS 

So-called  acute  pemphigus,  or  febris  bullosa,  affects  not  only  the 
new-bom,  but  also  older  infants.  Pergens  observ^ed  in  a  year-old  child 
a  fatal  course  of  the  affection,  with  panophthalmitis  of  one  eye  and  a 
large  vesicle  on  the  cornea  of  the  other. 

The  diagnosis  of  chronic  shrinking  of  the  conjunctiva  with  vesicu- 
lation  is  difficult,  as  the  clinical  picture  varies  greatly  and,  owing  to 
desquamation  of  the  epithelial  lining,  vesiculation  is  less  often  observed. 
Accompanying  the  more  or  less  violent  conjunctival  catarrh  are  ulcerous 
spots  in  the  conjunctiva,  which  are  covered  with  yellowish-white,  whit- 
ish-gray or  dirty  green,  croup-like  and  easily  detachable  deposits.  Ac- 
cording to  Michel,  the  region  of  the  inner  canthus  and  the  middle  of  the 
lower  half  of  the  scleral  conjunctiva  are  favorite  sites.    Besides,  fresh 
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vesicles  and  ulcers  will  develop  in  new  places.  The  eruption  is  chronic, 
but  there  is  neither  disturbance  of  the  general  condition  nor  elevation 
of  temperature.  In  the  course  of  some  months  or  years  it  leads  to 
cicatricial  contraction,  which  begins  with  the  transitional  folds.  Xerosis 
of  the  tarsal  and  scleral  conjunctiva  follows,  with  ankyloblepharon, 
entropion  and  ectropion,  trichiasis,  cyst  formation  in  the  conjunctiva, 
and  occlusion  of  the  excretory  ducts  of  the  lachrymal  glands.  Cicatri- 
cial pannus  degeneration,  opacity,  xerosis  or  ulcerous  degeneration  of  the 
cornea,  with  partial  or  total  loss  of  vision,  are  not  rare  compUcations. 

The  shrinking  stage  resembles  the  cicatricial  degeneration  of  the 
conjunctiva  that  is  due  to  chronic  trachoma.  As  a  rule,  however,  the 
shrinking  is  of  a  far  higher  degree.    Corneal  pannus  is  absent. 

Pemphigus  occurring  only  in  the  conjimctiva  is  very  rare,  and  it  is 
necessary  to  look  for  artefacts,  notably  erosions,  to  accoimt  for  it. 

Thus  a  young  woman,  to  avoid  work,  had  repeatedly  put  into  her 
eyes  a  scrubbing  soap  which  chemical  analysis  proved  to  be  free  alkali. 
This  resulted  in  pemphigus-like  manifestations  which  affected  both  eyes 
alternately,  and  led  finally  to  entropion  and  symblepharon  with  subse- 
quent diplopia.  This  was  followed  by  dilatation  of  the  lid  fissure,  opera- 
tion for  entropion,  tarsorrhaphia  medialis,  and  squint  operation. 

Prognosis. — The  aflfection  nearly  always  involves  both  eyes,  even  if 
not  simultaneously;  it  also  occurs  with  other  skin  diseases,  as,  for  in- 
stance, prurigo,  imder  the  designation  of  *' pemphigus  symptomaticus." 
The  prognosis  is  imfavorable. 

Treatment. — Internally :  Arsenic ;  strychnine  injected  subcutaneously. 
Locally:  To  relieve  the  dryness  of  the  eye,  instillations  of  3  per  cent, 
boric  solution,  tepid  glycerine,  milk,  oUve  or  almond  oil,  or  apphcation 
of  borated  vaseline.  The  palliative  methods  used  to  restore  shrunken 
parts  and  adhesions  of  the  conjunctiva,  as  well  as  those  usually  employed 
to  improve  position  anomalies  of  the  lids  or  cilia,  must  be  referred  to  the 
ophthalmic  surgeon. 

7.  GONORRHCEAL  OPHTHALMU  (Plate  V,  Fig.  4) 

The  occurrence  of  blennorrhcea  in  the  new-bom  is  favored  by  con- 
ditions which  occasion  a  prolonged  or  intense  contact  of  the  infantile 
eye  with  the  pathogenic  germs  present  in  the  annular  constrictions  of 
the  genital  canal,  the  lower  parts  of  the  cervi-canal,  and  the  external 
orifice  of  the  vagina  (urethra,  excretory  duct  of  Bartholin's  glands,  fossa 
navicularis) .  This  refers  especially  to  retarded  births,  twin  births, 
facial  and  brow  presentation. 

Early  rupture  of  the  amnion  favors  infection  in  uierOy  because  the 
eyelids  are  easily  everted,  owing  to  the  slow  passage  of  the  fetal  head, 
which,  being  deprived  of  the  protective  fetal  envelopes,  allows  patho- 
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genie  factors  to  penetrate  easily  into  the  conjunctival  sac.  Or,  the 
infectious  secretion  may  be  communicated  to  the  fetal  membranes  by 
internal  examination  or,  m  facial  and  brow  presentation,  direct  to  the 
fetal  face.  In  this  way  blennorrhoea  with  corneal  infiltrates  has  developed 
antepartiun,  leading  to  bilateral  destruction  of  the  cornea.  The  forceps 
also  may  pull  at  the  soft  parts  of  the  face  in  such  a  way  as  to  provide  a 
port  of  entrance  to  the  pathogenic  factor  by  opening  the  lid  fissure. 

The  duration  of  the  passage  through  the  vagina  is  also  to  be  con- 
sidered. Thus,  small  children  and  those  bom  by  multiparse  run  less 
risk  than  large  ones  and  those  bom  by  primiparae.  Infants  of  the  male 
sex  run  a  greater  risk,  owing  to  the  larger  dimensions  of  the  cranium. 

A  very  mild  form  of  blennorrhoeal  conjunctivitis  which  occurred 
twenty-four  hours  postpartum  may  be  mentioned  here  as  a  curiosity, 
the  infant  being  born  within  the  fetal  envelopes.  Immediately  after 
Uberation,  the  eyes  and  face  were  carefully  cleansed  with  sublimated 
cotton  and  freshly-boiled  water.  Four  older  children  had  been  infected 
by  blennorrhoea  neonatorum  (Plate  IV,  Fig.  4),  each  subsequent  one 
in  a  less  degree,  and  on  the  present  occasion  no  gonococci  were  found. 

The  infection  may  occur  immediately  after  birth;  the  secretion 
attaching  to  the  cilia  either  spreads  to  the  conjunctival  sac  on  opening 
the  lids,  or  it  is  communicated  in  the  act  of  cleansing. 

The  great  vitality  of  the  gonorrhoeal  poison  is  etiologically  important, 
as  two,  four  or  more  years  may  intervene  between  the  infection  of  the 
father  and  the  birth  of  the  gonorrhoeal  infant. 

The  period  of  incubation  is  two  or  three  days  at  the  most,  the  same 
as  in  gonorrhoeal  urethritis.  Generally  speaking,  therefore,  ophthalmo- 
blennorrhoea  occurring  after  the  third  day  can  be  traced  to  a  later  in- 
fection. This  has  been  observed  as  late  as  three  or  four  weeks  after 
birth  and  is  occasioned  either  by  the  infected  mother  herself,  through 
the  lochia  or  mastitis  (the  latter  especially  when  the  infant  sleeps  in  the 
bed  with  the  mother),  or  more  often  through  the  instrumentality  of  the 
nurse,  who  attends  first  the  mother  and  then  to  the  infant.  The  usual 
carriers  of  infection  are  underclothing,  sponges,  and  towels. 

Infections  carried  from  one  infant  to  another,  which  were  formerly 
observed  in  foundling  institutions,  lying-in  hospitals,  etc.,  can  probably 
be  accounted  for  in  the  same  way.  This  is  no  doubt  the  reason  why  at 
periods  of  crowded  deliveries  in  polyclinics  the  number  of  infections  were 
particularly  great.  Communication  from  one  eye  to  the  other  may  occur 
during  sleep,  by  secretion  flowing  from  the  infected  into  the  healthy 
eye  over  the  low  bridge  of  the  infantile  nose. 

It  is  a  noteworthy  fact  that  gonoblennorrhoea  of  the  eye  may  cause 
gonorrhoeal  arthritis  or  gonorrhoeal  sepsis,  or,  by  local  extension,  orbital 
phlegmons  also.    From  a  medical  point  of  view  it  is  important  to  note 
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that  suppurative  conjunctivitis  of  the  new-bom  often  presents  the  same 
clinical  picture  as  gonoblennorrhoea,  even  if  repeated  bacteriological 
examinations  of  the  secretion  show  no  Gram-negative  coflfee-bean-like 
diplococci  (gonococci),  but  other  inflammatory  and,  pyogenic  factors, 
such  as  diphtheroid  rods,  streptococcus  pyogenes,  and  bacterium  coll. 
However,  the  course  in  these  cases  is  usually  more  benign.  The  number 
of  microorganisms  varies  according  to  the  period  of  infection  and  the 
method  of  treatment.  They  may  outlast  suppuration,  or  increase  as 
soon  as  treatment  is  arrested.  Further  experience  will  have  to  show 
whether,  and  in  how  far,  there  is  an  underlying  trachoma  in  the  new- 
bom  that  are  proved  to  be  free  from  gonorrhoeal  infection. 

Acute  ophthalmogonorrhoea  in  older  children,  which  is  rather  rare, 
is  occasioned  by  gonorrhceal  urethritis  or  ophthalmoblennorrhoea.  If 
it  is  communicated  by  the  child's  own  hands,  the  usual  rule  is  for  the 
right  eye  to  be  infected  alone,  or  first.  In  little  girls,  vaginal  blennor- 
rhoea  has  been  traced  to  attempted  rape;  in  other  cases,  the  infec- 
tion was  traced  to  the  mother  or  to  women  who  had  suffered  from 
vaginal  blennorrhoea.  Infection  by  bath-tubs  and  sponges  has  often 
been  established. 

The  manifestations  resemble  those  of  gonoblennorrhoea  in  adults, 
there  being  sweUing  of  the  lachrymal  glands,  tendency  to  increased 
participation  of  the  scleral  conjunctiva,  in  the  form  of  chemosis,  in- 
creased stiffness  and  consequent  danger  to  the  cornea.  At  the  onset  of 
the  disease  the  secretion  inclines  to  coagulation  and  the  formation  of 
membranes. 

A  short  time  ago  I  observed  a  "house  epidemic"  in  an  infants' 
institute,  where  many  nurslings  and  infants  were  cared  for  dming  the 
day,  but  in  spite  of  diligent  investigation  the  source  of  the  infection  was 
not  discovered.  Careful  examination  of  all  the  inmates  disclosed  noth- 
ing but  harmless  catarrh  of  the  conjunctiva  with  negative  bacterial 
findings.  Three  little  girls,  aged  two,  two  and  a  half,  and  six  years, 
respectively,  suffered  from  vulvovaginitis.  Of  six  infected  children, 
one  of  whom  was  a  year-old  boy,  five  were  completely  cured.  The  one 
first  affected  was  a  girl  of  twelve  years,  who,  at  the  time  of  admission, 
showed  considerable  chemosis  of  the  conjunctiva  and  swelling  of  the 
lachrymal  glands.    She  was  discharged  with  an  adherent  leucoma. 

An  affection  of  the  conjunctiva  which  has  been  traced  to  benign 
vaginal  catarrh,  or  other  affections  of  the  external  genitalia,  occurs  as  an 
endemic  family  disease  of  the  conjunctiva,  and  has  often  been  observed 
in  school  children.  Its  onset  resembles  gonoblennorrhoea  in  that  there 
is  considerable  cedema  of  the  lids  and  swelling  and  redness  of  the  con- 
junctiva, but  the  secretion  is  scanty  and  usually  in  the  shape  of  pus 
flakes  which  accumulate  in  the  inner  canthus  or  at  the  palpebral  borders. 


156  THE  DISEASES  OF  CHILDREN 

Its  course,  too,  is  less  stormy,  and  the  swelling  of  the  pre-auricular 
lymph-gland  is  often  absent.  Occasionally,  only  one  eye  is  affected, 
and  the  cornea  is  rarely  endangered. 

Course. — Aside  from  cases  in  which  ophthalmoblennorrhoea  is 
demonstrable  at  birth,  the  manifestations  of  catarrhal  conjunctivitis  set 
in  between  the  first  and  fifth  day,  or  lat^r,  according  to  the  period  of 
infection  in  one  eye  or  both.  The  upper  lid  is  somewhat  swollen  and 
hyperaemic,  with  elevated  temperature.  The  eyes  can  no  longer  be 
opened  normally,  and  seem  to  suggest  coryza  or  weeping.  The  swelling 
of  the  lids  increases  during  the  next  few  days  to  such  an  extent  that 
the  upper  lid  can  no  longer  be  raised  (Plate  V,  Fig.  4).  On  opening  the 
lids,  a  thin,  non-purulent  secretion  exudes,  interspersed  with  grayish 
flakes  and  of  a  dark  yellow  color,  due  to  blood-pigment.  It  sometimes 
coagulates  into  a  glassy,  amber-yellow  membrane,  covering  in  a  uniform 
layer  the  light  red,  velvety,  and  easily  bleeding  palpebral  conjunctiva, 
when  the  lids  are  closed.  After  another  twenty-four  hours  the  lids  and 
their  vicinity  are  so  swollen  that  the  rigidly  infiltrated,  hard  upper  lid 
droops  like  a  ridge  over  the  lower,  less  swollen  lid,  covering  the  lid  fissure 
entirely.  The  palpebral  skin  is  bluish-red  throughout.  The  lid  fissure 
can  be  opened  only  with  difficulty  and  pain.  Yellowish-red  pus  flows  or 
spiuts  from  the  agglutinated  lids.  When  the  lids  are  everted,  the  transi- 
tion folds  protrude  as  broad,  horizontal,  reddish  or  reddish-gray  ridges, 
the  surface  of  which  is  at  first  very  tense,  smooth,  and  lustrous.  The 
bulbar  conjunctiva  is  strongly  injected,  permeated  by  striated  and  puncti- 
form  hemorrhages,  with  an  cedematous  yellow  swelling,  and  is  sometimes 
so  distinctly  raised  from  the  sclera  that  it  overtops  the  corneal  margin 
like  a  circular  wall. 

The  cornea,  which  had  so  far  been  smooth  and  lustrous,  is  now 
diffusely  opaque,  looking  dull  and  gray  like  a  tarnished  pane.  In  cases 
running  a  rapid  course,  grayish-yellow,  infiltrated  places,  with  violent 
injection,  appear  before  the  climax  is  reached.  In  unfavorable  or  badly- 
treated  cases  they  may  spread  rapidly  to  the  deeper  parts  and  into  the 
area  of  the  cornea,  even  though  they  look  small  and  insignificant.  The 
consequences  are  perforation  of  the  cornea,  prolapse  of  the  iris,  corneal 
scars,  with  or  without  adhesion  to  the  iris,  and  anterior,  central,  capsular 
cataract.  There  may  also  be  staphylomatous  protrusion  of  the  cornea 
and  retina,  perhaps  in  the  gravest  cases  with  loss  of  the  lens,  and  pan- 
ophthalmitis— ^by  the  infection  spreading  to  the  uvea — and  eventual 
shrinking  of  the  eye. 

If  the  affection  takes  a  less  acute  course,  the  corneal  infiltration 
may  become  demarcated  and  the  scars  may  heal,  leaving  such  minute 
traces  that  later  they  can  be  seen  only  with  the  loupe  and  ophthalmoscope. 

Desquamation  of  the  epithelium,  which  initiates  suppurative  infil- 
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tration  of  the  cornea,  begins  either  in  the  centre  or  lower  central  portion 
of  the  so-called  lid-fissure  zone,  or  at  the  periphery. 

Infection  is  favored  by  the  defective  nutrition  of  the  cornea  generally, 
perhaps  also  by  the  pressure  exerted  by  the  non-resilient  palpebral 
borders  upon  the  corneal  centre.  The  corneal  periphery  is  endangered 
by  the  retention  of  secretion  in  the  recesses  between  the  corneal  margin 
and  the  overhanging  wall  of  the  bulbar  conjunctiva. 

The  general  condition  is  usually  undisturbed,  aside  from  restlessness 
and  a  transient  rise  of  temperature.  In  prematurely-born  or  artificially- 
fed  children  there  is  also  considerable  loss  of  weight. 

The  affection  persists  in  this  stage  from  three  to  six  days,  according 
to  the  degree.  The  secretion  becomes  more  viscid,  yellowish  or  greenish- 
yellow,  and  so  abundant  that  when  the  hds  are  opened  the  pus  wells  out. 
This  is  followed  by  a  reappearance  of  the  normal  folds  on  the  lids.  Swell- 
ing of  the  lid  and  chemosis  of  the  bulbar  conjunctiva  subside,  and  the 
little  patient  may  open  his  eyes  for  at  least  a  short  time  in  the  evening. 
The  folds  impart  an  uneven,  granulated  or  irregularly  striated  appear- 
ance to  the  mucosa  of  the  lids  and  transition  folds.  The  decrease  of  the 
pus  does  not  keep  step  with  the  decreased  swelling  of  the  lid  and  conjunc- 
tival hyperaemia.  On  the  other  hand,  the  inflammatory  manifestations 
gradually  recede,  so  that  the  lid  borders  and  cilia  are  only  occasionally 
glued  together.  This  is  more  marked  in  the  morning  and  the  purulent 
secretion  is  more  noticeable  at  the  inner  canthus.  After  about  three 
weeks  the  lid  fissure  may  again  be  opened  more  freely. 

The  duration  of  the  disease  is  from  three  to  five  weeks,  but  may 
persist  from  six  to  eight  weeks,  especially  in  illy-nourished  and  under- 
developed infants. 

In  serious  cases,  which  have  been  treated  incorrectly  or  not  at  all, 
large  papillary  caruncles  of  the  conjunctiva  may  develop.  These  may 
gradually  be  made  to  disappear,  but  if  they  are  complicated  by  some 
form  of  diphtherial  infection,  or  if  cautery  has  been  wrongly  applied, 
conjunctival  scars  will  persist. 

Complications  by  phlegmonous  abscesses  of  the  lids  and  the  sub- 
conjunctival connective  tissue  are  very  rare,  but  they  may  also  be  caused 
by  gonococci.  The  acute  swelling  of  a  joint,  or  acute  polyarthritis,  are 
both  rare,  either  as  concomitant  manifestations  or  as  sequelae. 

The  prognosis  is  generally  favorable,  if  the  cornea  is  still  unimpaired 
at  the  beginning  of  the  treatment;  the  later  the  affection  sets  in,  the 
more  favorable  will  be  its  course.  It  is  also  favorable  with  correct 
hospital  treatment  and  with  a  good  general  state  of  health. 

Nevertheless,  a  cure  should  never  be  promised  even  in  apparently 
favorable  cases  of  blennorrhcea  neonatorum,  although  the  probability 
of  a  cure  may  be  held  out. 
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Not  infrequently  children  axe  taken  to  the  physician  after  the 
affection  has  existed  for  weeks  or  months,  and  one  or  both  eyes  have 
already  been  injured  or  destroyed. 

The  prognosis  is  unfavorable  in  premature  births.  Especially  is 
this  true  in  weak  infants  who  cannot  take  the  nipple  well,  who  are  fed 
on  artificial  food,  have  an  icteric  skin,  or  are  otherwise  imhealthy.  For- 
tunately, these  infants  usually  die  during  their  first  few  weeks.  There 
is  often  slight  swelling  of  the  lids  and  suppuration  of  the  conjimctiva, 
compUcated  by  keratomalacia  with  ulceration  of  the  cornea,  and  subse- 
quent shrinking  of  the  eye.    Here  medical  aid  is  nearly  always  powerless. 

Differential  Diagnosis. — In  panophthalmitis,  which  may  likewise  be 
associated  with  inflammatory  oedema  of  the  lids  and  chemosis  of  the 
conjunctiva,  the  globe  protrudes  and  its  motility  is  impaired.  Blennor- 
rhoea  or  copious,  purulent  secretion  is  absent. 

In  blennorrhoea  of  the  lachrymal  sac  and  the  nasolachrymal  canal, 
due  to  occlusion  of  the  lachrymal  duct  (see  p.  106),  the  concomitant 
manifestations  of  conjunctival  blennorrhoea  (oedema  of  the  lids,  etc.) 
are  absent.  The  mucopurulent  secretion  is  usually  confined  to  the 
inner  canthus,  or  the  lower  parts  of  the  conjunctival  sac. 

The  cornea  remains  uninjured,  in  spite  of  the  fact  that  the  affection 
may  have  persisted  for  months.  Hyperaemia  and  chemosis  of  the  con- 
junctiva will  disappear  after  the  occlusion  has  been  removed.  Besides, 
this  form  of  blennorrhoea  is  mostly  unilateral,  and  affected  infants 
are  often  not  presented  for  treatment  until  many  weeks  or  months 
after  birth. 

Prophylaxis. — Infants  delivered  by  mid  wives  still  run  a  risk  of 
purulent  inflammation  of  the  eyes.  It  is  necessary  to  instruct  these 
women  very  carefully  how  to  cleanse  the  eyes  and  carry  out  Credo's 
prophylactic  method.  They  must  be  taught  to  proceed  with  the  greatest 
care,  with  thoroughly  disinfected  hands,  and  to  instil  the  fluid  with  an 
absolutely  clean  glass  rod.  They  must  be  instructed  to  call  a  physician 
immediately  if,  in  spite  of  precautions,  the  conjunctiva  should  manifest 
inflammatory  signs. 

A  law  has  recently  been  enacted  in  Bavaria  providing  for  the  com- 
pulsory registration  of  blennorrhoea  neonatorum,  and  giving  the  medical 
oflScer  the  right  to  institute  protective  measures.  He  is  also  entitled 
to  investigate  the  method  of  infection,  and  whether  the  midwife  has 
done  her  duty. 

Furthermore,  if  a  midwife  recognizes  the  presence  of  leucorfhoea 
during  the  period  of  pregnancy,  she  should  insist  upon  an  immediate 
medical  examination,  so  as  to  make  sure  whether  the  affection  is  gonor- 
rhoeal.  Many  pregnant  women  do  not  know  they  are  suffering  from  an 
infectious  vaginal  disease. 
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The  lay  public  should  also  be  mstrueted.  This  was  first  carried  out 
in  Le  Havre,  where  persons  registering  the  birth  of  a  child  are  given 
instructions  and  warnings  in  plain  language.  Roth,  Saemisch,  and 
Widmark  have  compiled  similar  instructions.  Widmark's  directions, 
in  Sweden,  have  been  embodied  in  a  calendar  which  is  published  by  the 
Stockholm  Academy  in  an  edition  of  500,000  copies,  and  contains  each 
year  information  on  some  important  subject.  It  is  due  to  the  pubUca- 
tion  of  these  instructions,  which  appeared  in  1885,  that  in  1890  only 
twenty-nine  cases  of  ophthalmia  neonatorum  were  treated  in  the  hos- 
pitals, as  against  ninety-nine  in  1884.  Stieler  and  H.  Cohn  suggest  that 
the  number  of  blind  individuals  annually  admitted  to  institutions  be 
published,  and  the  proportion  of  that  nmnber  who  have  become  blind 
from  gonorrhoea.  Cohn's  demand  that  men  suffering  from  gonorrhoea, 
be  the  remaining  traces  ever  so  shght,  should  abstain  from  sexual  inter- 
course, is  probably  rarely  heeded,  and  it  is,  therefore,  important  that 
vaginal  and  urethral  catarrh,  which  may  be  due  to  the  gonococcus, 
should  be  removed  diuing  pregnancy.  Furthermore,  in  every  suspicious 
case  the  genital  tracts  and  the  external  genitals  of  the  parturient  woman 
should  be  cleansed  at  the  beginning  of  delivery,  in  the  manner  recom- 
mended by  Kuestner.    This  is  as  follows : 

If  there  is  still  time,  the  prospective  mother  is  given  a  warm  bath. 
While  in  bed,  her  external  genitals  are  lathered  with  soap.  This  is  re- 
moved with  warm  water,  and  the  parts  are  irrigated  with  a  sublimate 
solution,  1  :  4000,  and  rubbed  with  a  cotton  pad  immersed  in  a  subli- 
mate solution  of  0.1  :  1000.  Soap  is  now  applied  to  the  vagina  with  a 
new  toothbrush,  which  can  enter  all  the  crevices  better  than  a  cotton 
pad.  The  foam  is  removed  by  turning  the  brush  and  irrigating  with  a 
sublimate  solution  of  1  :  4000.  This  procedure  should  be  observed  after 
every  internal  examination.  No  more  examinations  should  be  made 
than  necessary,  and  only  after  the  examining  hands  and  arms  have  been 
thoroughly  disinfected.  Irrigation  is  then  repeated  with  a  0.5  :  1000 
sublimate  solution. 

Kuestner  also  recommends  cleansing  the  eyes  of  the  new-bom 
immediately  after  the  head  has  been  delivered  and  before  the  shoulders 
have  presented,  all  the  mucus  attaching  to  the  lids  being  carefully  removed 
with  small  cotton  pads,  which  are  kept  in  readiness  in  an  iodine  tri- 
chloride solution  of  1  :  4000.  Care  should  be  taken  not  to  have  the  eyes 
opened  during  the  procedure. 

Credo's  method  is  as  follows:  Immediately  after  delivery,  and,  if 
possible,  before  the  umbilical  cord  has  been  detached,  the  hds  are  sUghtly 
drawn  apart  with  two  fingers.  A  round  glass  rod,  5  cm.  long  and  3  mm. 
thick,  and  smooth  at  both  ends — not  a  dropper — is  used  to  let  a  single 
drop  of  a  2  per  cent,  silver  nitrate  solution  fall  upon  the  centre  of  the 


160  THE  DISEASES  OF  CHILDREN 

cornea,  the  latter  being  barely  touched  by  the  rod.    Instructions  as  to 
the  care  of  the  rods  have  been  given  on  p.  132. 

No  further  inspection  of  the  eyes  is  made.  Nor  is  the  instillation  to 
be  repeated  for  twenty-four  or  thirty-six  hours,  even  if  there  should  be 
a  slight  redness  or  swelling  of  the  lids  and  mucous  secretion. 

In  mfants  bom  of  notoriously  hamophiUc  parents  there  is  danger 
of  fatal  hemorrhage  from  the  free  surface  of  the  conjunctiva.  This  has 
happened  after  a  prophylactic  instillation  of  J^  per  cent,  silver  nitrate 
solution.  In  these  cases,  therefore,  calcium  permanganate  0.1  :  1000| 
which  is  chemically  more  indifferent,  should  be  applied. 

During  the  first  bath,  the  infant's  eyes  are  not  allowed  to  come  in 
contact  with  the  bath  water. 

Silver  nitrate  destroys  the  gonococci  present  in  the  secretion  and  on 
the  surface  of  the  mucosa,  the  caustic  scab  at  the  same  time  forming  a 
protective  layer  against  a  fresh  invasion  of  gonococci. 

Until  recently,  optional  instructions  reading  as  follows  had  been  in 
force  in  Bavaria:  ''In  all  cases  of  purulent  vaginal  discharge,  one  drop  of 
a  2  per  cent,  silver  nitrate  solution  must  be  instilled  into  each  eye  im- 
mediately after  the  new-bom  infant  has  been  cleansed."  Midwives, 
however,  rarely,  if  ever,  paid  attention  to  them,  knowing,  as  they  did, 
that  silver  nitrate,  if  not  fresh  or  if  concentrated  by  evaporation,  irri- 
tates or  injures  the  eye.  Injurious  effects  have  also  been  observed  by 
the  instillation  of  larger  quantities  than  the  one  drop  prescribed  by 
Cred6.  Grave  suppuration  has  also  occurred  in  the  eyes  of  prematurely- 
born  infants,  or  those  with  arrested  development,  probably  due  to 
dhninished  resistance  of  the  epithelial  covering  of  cornea  and  conjunctiva. 

Since  compulsory  prophylactic  instillation  in  institutions  has  re- 
duced ophthalmia  neonatorum  to  0.1  per  cent.,  this  treatment  has  now 
been  made  obligatory  in  Bavaria.  The  state  regulations  require  mid- 
wives  ''to  instil  into  the  eyes  of  all  new-bom,  before  the  umbilical  cord 
has  been  detached,  one  drop  each  of  a  1.2  per  cent,  solution  of  silver 
acetate,  which  they  must  carry  with  them  in  a  blue  eye  dropper." 

Silver  acetate,  which  has  been  recommended  by  E^roenig  and  Zweifel, 
has  the  advantage  of  remaining  in  constant  solution,  since  no  more  than 
1  per  cent,  is  dissolved  at  ordinarj^  room  temperature,  and  any  pre- 
cipitated crystals  become  covered  with  silver  chloride,  thereby  losing 
their  caustic  property.  Moreover,  the  irritation  of  the  conjimctiva 
from  acetic  acid  is  slight,  as  compared  with  that  of  nitric  acid. 

Other  substitutes,  such  as  albargin,  argentamin,  argonin,  argyrol, 
ichthargol,  itrol,  kollargol,  largm,  protargol,  sophol,  syrgol,  etc.,  have 
not  been  included  in  the  compulsory  instractions,  because  their  bacteri- 
cidal and  germ-arresting  effect  is  considerably  less  than  that  of  silver 
nitrate,  even  though  they  may  be  less  irritating  and  penetrate  deeper 
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into  the  tissues.  Moreover,  some  of  them  leave  much  to  be  desired  in 
subtlety  of  preparation  and  stabiUty.  They  may  also  lead  in  time  to 
argyrosis  of  the  conjunctiva  and  cornea. 

Sophol,  5  per  cent.,  has  proved  its  efficiency  in  the  Women's  Clinic 
of  Breslau,  where,  according  to  v.  Herff  and  Gallatia,  there  was  only  one 
late  infection  among  1519  infants,  and  this  was  almost  completely  cured 
in  four  days.  Early  infections  were  reduced  from  0.26  to  0.12  per  cent. 
(Gratowski).  F.  v.  Arlt  recommends  cusylol  (cuprum  citricum)  as  a 
prophylactic  preparation  free  from  all  danger. 

If  there  is  no  cause  for  suspicion  on  the  part  of  mother,  midwife, 
and  nurse,  which,  of  course,  happens  very  often,  the  Cred6  prophylaxis 
may  be  dispensed  with. 

Late  infection  can  be  prevented  only  by  scrupulous  cleanliness  and 
protection  of  the  infantile  eye  from  infectious  contact,  especially  during 
washing  and  suckling.  The  fingers  of  an  infected  mother,  soiled  with 
vaginal  secretion,  and  the  hands  of  a  nurse  who  has  been  attending  other 
lying-in  women  or  infected  infants,  are  particularly  dangerous.  An 
infant  infected  with  blennorrhoea  must,  therefore,  be  isolated  and  en- 
trusted to  a  nurse  who  will  not  come  in  contact  with  healthy  children 
at  all,  and  with  the  mother  only  when  putting  the  infant  to  the  breast. 
Rigid  separation  of  dressings  is  important.  A  case  is  known  where  a 
nurse  cleansed  the  infant's  eyes  with  a  piece  of  cotton  which  had  lain 
in  front  of  the  infected  mother's  vagina.  Wet-nurses  suffering  from 
blennorrhoea  of  the  eyes  or  vagina  must  not  suckle  infants. 

Mild  cases  of  conjimctival  catarrh,  occurring  postpartum,  may 
invite  late  infection,  unless  they  have  been  correctly  diagnosed  and 
competently  treated.  They  are  usually  ciu-ed  in  the  coiu'se  of  a  few 
days  by  cold  compresses  or  instillation  of  Ught  astringents.  If  the 
suppuration  is  extensive,  cauterization  will  be  necessary.  If  compli- 
cated by  swelling  of  the  lids  and  a  bacteriological  demonstration  of 
gonococci,  the  same  treatment  should  be  instituted  as  in  ophthalmo- 
gonorrhoea.  Should  the  latter  set  in,  it  is  necessary  for  the  physician  to 
inspect  the  eyes  at  least  once  a  day.  He  should  also  convince  himself 
that  the  nurse  carries  out  his  directions  correctly. 

Separate  washing  utensils  are  required.  To  protect  the  bed  clothes, 
a  clean  linen  cloth  is  placed  under  the  infant's  head,  frequently  changed, 
and  inmiediately  after  use  folded  well  together  for  the  laundry.  The 
infant's  hands  are  loosely  fastened  by  a  towel  which  is  pinned  toward  the 
back,  so  that  he  can  not  touch  his  eyes,  although  the  arms  are  freely  mov- 
able. A  protective  or  watch-glass  cover  for  guarding  an  apparently  healthy 
eye  will  not  keep  in  position  over  an  infant's  eye,  and  is  therefore  useless, 
but  the  bridge  of  the  nose  should  be  anointed  with  a  little  borated  vase- 
line.   The  healthy  or  less  infected  eye  is  always  cleansed  first  with  steril- 
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ized  cotton,  and  it  should  also  be  protected  by  a  daily  instillation  of 
1.2  per  cent,  acetate  of  silver,  in  the  manner  prescribed  by  Cred6. 

The  secretion  is  carefully  wiped  off  with  small  cotton  pads  which, 
after  use,  are  placed  on  paper  in  glass  dishes.  This  is  folded  up  without 
touching  the  cotton  pads  again,  and  immediately  burned.  The  lid 
fissure  is  now  slightly  opened,  taking  care  to  avoid  all  pressure  on  the 
eye,  and  the  conjunctival  sac  is  carefully  and  gently  cleansed  with  tepid 
physiological  salt  solution  or  borizin  (equal  parts  of  borax  3  per  cent., 
boric  acid  3  per  cent.)  which  is  kept  in  a  small  glass  container  (Undine)  • 
The  conjunctival  sac  is  irrigated  with  the  same  solution  by  alternately 
opening  and  closing  the  lid  fissure,  with  the  point  of  the  glass  container 
as  closely  as  possible  to  the  eye,  carefully  avoiding  injury  to  the  corneal 
epithelium. 

This  procedure  is  repeated  every  one  or  two  hours,  day  and  night 
if  necessary.  If  possible  the  infant's  sleep  should  not  be  disturbed, 
The  nurse  attending  to  these  matters  should  always  wash  her  hands 
thoroughly  with  soap  and  warm  water  after  each  application,  including 
her  finger-nails,  which  should  be  trimmed  short. 

When  there  is  copious  secretion,  there  should  be  no  bathing,  as  it 
would  appear  that  catching  cold  (?)  may  induce  an  exacerbation  of 
the  condition. 

The  physician,  as  well  as  the  nurse,  should  wear  protective  spec- 
tacles when  treating  the  infected  genitals  and  eyes,  so  as  to  guard  against 
spurting  pus.  The  spectacles  are  washed  in  a  1  :  1000  sublimate  solu- 
tion immediately  after  use.  Should  the  slightest  trace  of  the  secretion 
enter  the  eye,  it  should  be  immediately  cleansed  with  sublimate,  1  :  5000. 
A  few  drops  of  the  solution  should  be  instilled  into  the  eye,  or,  better, 
a  2  per  cent,  silver  nitrate  solution,  provided  it  can  be  procured  without 
delay.  After  the  instillation,  cold  water,  or  preferably  ice  compresses, 
are  to  be  applied  uninterruptedly  for  several  hours. 

This  method  of  treatment  was  first  systematically  carried  out  by 
Lamhofer,  and  has  proved  its  value  in  cases  where  the  lids  had  become 
turgescent  and  the  cornea  had  a  grayish,  opaque  appearance. 

A  daily  instillation  of  a  34  per  cent,  physostigmine  solution  often 
diminishes  the  secretion  in  a  striking  manner.  The  best  time  to  make  the 
instillations  is  in  the  forenoon. 

The  attention  of  relatives  and  nurses  should  be  called  to  the  great 
danger  to  the  children  and  the  great  risk  of  contagion  for  themselves, 
unless  all  precautions  are  implicitly  observed. 

There  is  a  case  on  record  of  an  assistant  at  an  ophthalmological 
clinic  who  died  of  sepsis,  after  his  right  index-finger  had  become  infected 
by  the  pus  of  a  blennorrhoeal  infant. 

Kissing  infected  infants  should  be  rigidly  forbidden. 
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In  losses  of  corneal  substance,  Burchardt  recommends  application 
of  silver  nitrate  in  the  following  way:  The  physician  holds  the  infant's 
head  as  described  on  p.  63,  bending  it  back  with  a  slightly  lateral  in- 
clination, so  that  the  inner  canthus  is  the  lowest  point  in  the  region  of 
the  affected  eye.  An  assistant  applies  a  tepid  1/10  per  cent,  silver 
nitrate  solution  in  drops  or  larger  quantities  to  the  inner  canthus,  while 
the  physician's  right  thumb  rapidly  works  the  lower  lid  up  and  down 
at  the  rate  of  several  times  a  second.  At  the  same  time,  the  left  index 
or  middle  finger  slowly  moves  the  upper  lid  laterally  to  and  fro.  The 
speed  of  the  movement  imparted  to  the  lower  lid  is  so  great  that  the 
fluid,  as  it  is  instilled,  may  spurt  as  high  as  two  inches,  and  is  effectively 
retained  between  the  upper  Ud  and  globe.  The  massage  necessarily 
given  thereby  quickly  obhterates  the  tension  of  the  globe,  and  even 
softens  the  upper  hd  sufficiently  to  allow  the  fluid  to  pass  to  the  upper 
transition  fold.  When  this  manipulation  has  been  continued  for  about 
half  a  minute,  the  conjunctival  sac  is  so  clean  that  the  silver  nitrate 
solution  returns  clear.  The  procedure  is  appUed  four  times  daily,  tak- 
ing care  that  no  pressure  is  exerted  upon  the  eye,  especially  when  there 
are  corneal  ulcers.  Between  the  applications,  tepid  compresses  of  a  5 
per  cent,  mixture  of  chlorine  water  are  apphed.  Any  fibrinous  mem- 
branous deposits  on  the  palpebral  conjunctiva  must  be  previously  re- 
moved with  sublimated  cotton  tips,  the  Hd  being  everted  for  the  purpose. 

Burchardt  effects  eversion  of  the  lid  as  follows:  The  skin  of  the 
brows  is  kneaded  in  below  the  upper  orbital  margin,  while  the  finger-tips, 
working  alternately,  hold  the  skin  of  the  upper  lid  upward.  A  rapid 
movement  imparted  to  the  lower  lid  at  the  outer  canthus  pushes  the 
lower  lid  under  the  upper  one,  which  is  thereby  everted.  As  compared 
to  the  ordinary  method  of  eversion  by  traction  at  the  palpebral  border 
of  the  cilia,  this  procedure  has  the  advantage  of  keeping  the  lids  from 
contact  with  the  cornea. 

This  treatment,  however,  can  be  given  only  in  clinics  where  there 
is  a  trained  staff.  If  working  single-handed,  the  physician  gently  paints 
the  everted  conjunctiva  of  the  lids  and  transition  folds  once  daily  with 
a  2  per  cent,  solution  of  silver  nitrate.  This,  however,  should  not  be 
done  until  suppuration  commences,  as  the  slightest  previous  irritation 
of  the  eye  is  injurious.  If  this  procedure  is  borne  well,  causing  the 
suppuration  and  turgescence  of  the  conjunctiva  to  diminish,  the  solution 
is  applied  in  gradual  dilutions  down  to  13^  and'l  per  cent. 

The  conjunctiva  of  each  lid  is  painted  separately.  This  wiU  cause 
the  transition  folds,  which  are  most  in  need  of  treatment,  to  become 
more  prominent.  The  cauterization  may  also  be  graduated  by  paint- 
ing the  conjunctiva  of  one  hd  at  a  time,  or  by  allowing  the  solution  to  act 
upon  the  conjunctiva  for  a  shorter  or  longer  period  before  rinsing  it 
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with  water.  This  procedure  is  repeated  every  forenoon  at  the  same 
hour  until  the  purulent  secretion  disappears.  When  necessary  the 
application  may  be  made  twice  a  day,  but  not  until  the  scab  has  dis- 
appeared and  the  epithelial  layer  of  the  conjimctiva  has  undergone 
regeneration. 

To  relieve  the  pain  caused  by  the  cauterization,  ice  compresses  of 
absorbent  gauze  are  applied  for  fifteen  to  thirty  minutes,  without  ex- 
erting any  pressure.  To  remove  the  profuse  secretion  after  cauterization, 
the  lids  are  slightly  opened,  and  the  pus  removed  with  sterilized  cotton 
pads,  without  wiping.  These  pads  are  immediately  wrapped  up  in  paper 
after  use  and  burned. 

As  the  secretion  and  turgescence  of  the  mucous  membrane  decrease, 
the  strength  of  the  solution  is  gradually  reduced  to  1, 3^  and  34  P^  cent. 

The  ]/2  P^r  cent,  solution  should  be  freshly  prepared  every  week, 
the  1  per  cent,  solution  every  two  weeks,  while  the  2  per  cent,  solution 
will  remain  stable  for  a  longer  time.  Two  small  glass  dishes  are  required 
for  the  painting  process,  one  containing  the  silver  nitrate  and  the  other 
the  salt  solution.  They,  as  well  as  the  brushes,  must  be  properly  cleaned 
after  every  application,  and  kept  in  a  covered  glass  vessel.  The  brushes 
should  be  about  7  to  8  centimetres  long,  and  a  special  set  is  required  for 
each  patient.  Upon  termination  of  the  treatment  they  are  burned. 
If  the  glass  dishes  are  to  be  used  over  again,  they  must  be  sterilized 
immediately  before  use.  If  several  patients  are  treated  at  the  same  time, 
the  dishes  for  each  are  kept  in  separate  glass  vessels,  labelled  with  the 
names  of  the  respective  patients.  The  \'ials  containing  the  silver  nitrate 
should  also  be  labelled  and  kept  separate. 

In  the  presence  of  peripheral  corneal  ulcer,  physostigmine  (J^l 
per  cent.)  is  instilled;  while  in  central  ulcers,  atropine  i}^  per  cent.)  or 
scopolamine  (1/5  percent.);  the  first  application  being  made  an  hour 
after  painting;  thereafter  two  or  three  times  in  the  afternoon,  at  equal 
intervals. 

Moist  compresses  of  tepid  chlorine  water  (1  :  2-1  :  3  aq.  dest.) 
promote  the  healing  of  the  ulcer;  their  temperature  is  gradually  increased 
as  the  secretion  is  reduced. 

When  there  is  extensive  destruction  of  the  cornea,  prolapse  of  the 
iris,  or  keratomalacia,  a  specialist  should  be  immediately  called  in. 

The  general  nutritive  condition  of  the  infant  is  of  paramount  im- 
portance in  ocular  aflfectioiLs,  as  is  shown  by  the  fact,  amongst  others, 
that  illegitimate  infants  are  oftener  affected  by  this  and  other  diseases 
than  legitimate  ones.  Want  of  cleanliness,  aphthaj  of  the  buccal 
ca\dty,  premature  weaning,  omission  or  careless  use  of  the  Soxhlet 
apparatus,  may  conduce  to  an  exacerbation  of  an  apparently  cured 
ocular  affection. 
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Intercurrent  profuse  diaxrhcEa  is  sometimes  accompanied  by  abrupt 
diminution  of  blennorrhoea,  but  the  reverse  effect  has  also  been  observed. 

H.  Cohn  established  the  postulate  that  a  lying-in  woman  whose 
infant  shows  signs  of  inflammation  of  the  eyes  should  not  be  discharged 
from  the  institution. 

Non-specific  blennorrhoea  neonatorum  cannot  always  be  distin- 
guished from  the  specific  form,  even  by  bacteriology,  and  the  physician 
will  do  well,  therefore,  to  treat  every  case  as  specific. 

There  should  also  be  careful  and  competent  treatment  of  any 
gonorrhoeal  infection  of  the  genitals,  anus,  and  articulations,  as  well 
as  of  any  other  disease  that  may  be  present. 

Many  other  methods  of  treatment  have  been  reconmiended. 

Bemheimer  found  airol  powder  superior  to  silver  nitrate  ''at  least 
at  the  onset  of  suppuration,  and  as  long  as  there  is  considerable  tur- 
gescence  or  suppuration.''  After  carefully  cleansing  and  rinsing  the 
affected  eye,  the  powder,  in  quantities  varying  with  the  prevailing  con- 
ditions, is  applied  to  the  mucosa  of  the  lower  lid,  which  has  been  everted 
as  far  as  possible,  with  a  glass  spatula,  two  to  four  times  daily.  After 
the  powder  has  been  converted  into  pap,  covering  the  everted  eyelid, 
the  latter  is  very  gradually  allowed  to  retiun  to  its  normal  position; 
the  upper  lid  is  simultaneously  raised,  so  that  the  entire  mass  may  pen- 
etrate into  the  conjunctival  sac.  Gauze  pads,  immersed  in  boiling 
water,  are  applied  while  warm  and  wet.  A  few  granules  of  airol  powder 
are  scattered  into  the  healthy  eye  for  a  few  days,  for  prophylaxis.  After 
the  secretion  has  abated  or  ceased,  a  1  per  cent,  solution  of  silver  nitrate 
is  instilled  once  or  twice  daily,  to  prevent  relapses.  This  method  of 
treatment  has  also  effected  cures  in  adult  cases  of  advanced  blennorrhoea 
within  one  to  two  weeks.  Bemheimer  attributes  these  favorable  results 
to  the  fact  that  the  powder  remains  in  the  conjunctival  sac  for  several 
hours,  ''so  that  the  liberated  iodine  acts  uninterruptedly  upon  the 
gonococci." 

A.  Voigt  recommends  instillation  twice  daily  of  argentamine  for 
treatment,  and  of  atropine  for  prophylaxis.  The  palpebral  border  is  to 
be  cleansed  with  vaseline  several  times  daily,  scrupulously  avoiding 
touching  the  cornea,  and  is  to  be  irrigated  to  prevent  eczema. 

Adam  applies  once  or  twice  daily,  according  to  the  gravity  of  the 
case,  1  drop  of  a  3^-1  per  cent,  solution  of  silver  nitrate  to  the  conjunc- 
tiva of  the  everted  lid,  and  instructs  those  in  charge  to  wipe  off  the 
secretion  every  hour  as  it  exudes  from  between  the  lids,  followed  by 
blenolenicet  ointment  (10  per  cent.)  introduced  into  the  conjunctival 
sac.  F.  Schoeler  agrees  that  this  treatment  arrests  the  secretion,  and 
protects  the  cornea  from  injury.  He  uses  the  ointment  (5  per  cent.) 
during  the  night  only,  assuming  that  members  of  the  family  cannot  be 
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expected  to  cleanse  the  eye  thoroughly  several  times  daily,  if  the  lids 
are  covered  with  ointment  and  have  a  smooth  surface.  He  also  paints 
the  conjunctiva  of  the  everted  lid  with  a  2  per  cent,  solution  of  silver 
nitrate  in  the  manner  described;  then,  ''during  the  day,  cold  compresses, 
with  or  without  ice,  irrigation  with  chlorine  water,  permanganate  of 
potassium  and  similar  solutions;  instillations,  once  or  twice  a  day,  of 

5  per  cent,  argyrol,  which  may  be  occasionally  replaced  by  protargol  or 
sophol.'' 

F.  V.  Arlt  is  in  favor  of  cusylol,  using  a  2  per  cent,  solution  in  mild 
cases,  and  a  5  per  cent,  solution  in  graver  forms  of  blennorrhoea  neona- 
torum, whether  gonococci  have  been  demonstrated  or  not. 

The  treatment  of  acute  infantile  gonoblennorrhoeal  conjunctivitis 
is  in  a  general  way  the  same  as  in  gonoblennorrhoea  neonatorum.  It 
presents  greater  difficulties  when  there  is  marked  chemosis  of  the  bulbar 
conjunctiva,  for  the  reason  that  weak  silver  nitrate  solutions  are  useless, 
while  stronger  ones  increase  the  chemosis  and,  consequently,  conduce 
to  necrosis  of  the  cornea.  Painting  with  silver  nitrate  (2  per  cent.)  is 
therefore  not  permissible  until  the  tense  and  chemotic  conjunctiva 
has  become  soft  and  succulent,  and  the  swelling  and  membranous  de- 
posits or  gray  infiltrations  have  disappeared.  Consequently,  often 
nothing  remains  at  first  but  to  order  rest  in  bed,  and  careful  cleansing 
as  described  on  p.  162.  This  should  be  done  every  half-hour,  day  and 
night,  and  later  every  one  or  two  hours,  according  to  indications. 

If  the  turgescence  of  the  lid  persists,  interfering  with  thorough 
cleansing,  external  canthotomy  may  be  necessary.  This  will  at  the 
same  time  relieve  the  pressure  exerted  by  the  lids  upon  the  cornea. 

For  this  purpose,  the  outer  canthus  is  stretched  tight,  drawing  the 
temporal  part  upward  and  downward  with  the  fingers  as  far  as  possible. 
Incision  is  then  made  with  a  pair  of  scissors,  held  horizontally,  the  blimt 
blade  being  advanced  in  a  straight  direction  behind  the  canthus,  until 
the  resistance  of  the  osseous  orbital  margin  is  encountered.  The  wound 
should  be  thoroughly  exsanguinated,  by  separating  the  traimaatic  edges 
from  time  to  time.  Healing  of  the  wound  is  left  to  itself.  It  is  important 
in  this  operation  to  make  the  incision  sufficiently  long  and  deep. 

Continuous  irrigation  (Paulsen)  is  also  to  be  commended. 

A  pail  of  freshly-boiled  water  is  placed  on  a  chair,  a  rubber  tube  of 

6  to  8  mm.  diameter,  and  weighted  with  a  metal  plate,  acting  as  a  siphon. 
The  temperature  of  the  water  need  not  be  less  than  12-15^  C.  (54-59°  F.), 
and  it  may  be  gradually  raised  to  suit  the  comfort  of  the  patient.  At 
first  a  pailful  of  water  is  allowed  to  run  over  the  closed  lids  hourly,  day 
and  night;  later,  the  interval  is  two  hours.  The  effect  is  immediate. 
If  the  patient  opens  his  eyes  from  time  to  time  every  trace  of  pus  is 
washed  away.     The  oedema  of  the  lids  and  conjunctiva  is  visibly  de- 
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creased;  the  drooping  upper  lid  can  be  raised  and  the  lid  fissure  opened 
with  less  difl&culty.  All  this  is  probably  due  to  the  contraction  of  the 
palpebral  and  conjunctival  vessels,  which  had  become  relaxed  and  in- 
efficient. The  reduction  of  the  chemosis  increases  the  blood  supply 
to  the  corneal  periphery;  the  purulent  conjunctival  secretion  in  the 
recesses  between  the  corneal  margin  and  the  overhanging  wall  of  the 
chemotic  bulbar  conjunctiva  is  removed  and  renewed  accumulation 
prevented.  Frequency  of  application  depends  upon  the  intensity  of  the 
process.  In  the  presence  of  extensive  ulcers  or  prolapse  of  the  iris,  the 
flow  of  water  is  reduced  in  quantity  and  force  by  lowering  the  pail,  but 
the  duration  of  the  flow  is  correspondingly  increased. 

The  nursing  staff  must  be  repeatedly  shown  the  technic  of  this 
procedure,  as  it  must  frequently  be  adjusted.  To  prevent  contact  with 
the  cornea  the  aperture  of  the  tube  should  be  at  a  suitable  inclination. 

Gepner  and  Wolffberg  have  obtained  good  results  in  a  few  cases 
by  using  irrigation  of  the  conjunctival  sac  with  formaldehyde.  Gepner 
prescribes  1  :  1000,  later  1  :  2000,  every  two  hours.  Wolffberg  allowed 
a  solution  of  1  :  500  to  flow  for  three  to  five  minutes,  twice  daily. 

Here,  again,  the  use  of  physostigmme  and  atropine  or  scopolamme 
(see  p.  165)  is  very  valuable  when  there  are  corneal  infiltrations. 

Silver  nitrate,  used  in  the  manner  described  on  p.  163,  should  not 
be  applied  until  the  Uds  have  lost  their  hard  tension,  until  the  mucosa 
forms  ridges  and  grooves,  and  there  is  profuse  mucopurulent  secretion 
and  the  chemosis  of  the  conjunctiva  has  completely  disappeared. 

Burchardt's  method  of  eversion  is  the  best  for  this  purpose.  If  the 
lids  are  difficult  to  evert,  they  are  painted  separately,  first  the  upper  lid, 
letting  the  patient  look  down,  then  the  lower  one  while  the  patient  looks 
upward.  The  latter  part  of  the  procedure  is  the  easier,  as  patients  have 
a  tendency  to  look  upward  during  the  painting  process.  If  necessary, 
the  Uds  must  be  held  in  the  everted  position  by  an  attendant,  all  pressure 
on  the  eye  being  carefully  avoided. 

Grayish  discoloration  of  the  conjunctiva  (argyrosis)  may  occur  in 
the  coiu^se  of  prolonged  treatment,  even  with  weak  solutions  of  silver 
nitrate,  but  this  is  remedied  by  painting  with  zinc  sulph.  or  copper 
albuminate  (0.2  :  20).  These  applications  should  be  replaced  by  others, 
if  the  reaction  of  the  mucosa  becomes  insufficient. 

Accidental  presence  of  corneal  pannus  is  an  excellent  protection 
against  necrosis  of  the  cornea,  and,  after  the  conjunctival  gonorrhoea  has 
subsided,  the  pannous  parts  of  the  cornea  have  often  cleared  up. 

In  two  cases  of  grave  conjunctival  gonorrhoea,  with  simultaneous 
presence  of  gonorrhoea,  Knies  prescribed  copaiba  (twice  to  three  times 
daily,  four  to  six  capsules),  and  observed  that  from  the  fourth  day  the 
conjunctival  infection  took  a  surprisingly  mild  course. 
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The  posture  of  the  patient  should  always  be  such  as  to  prevent  the 
secretion  from  flowing  over  into  the  healthy  eye.  Further  protection  is 
provided  by  prophylactic  instillations,  as  described  on  p.  158,  or  the  eye 
may  be  protected  by  a  fairly  large  watch-glass,  fastened  to  the  surroimd- 
ing  skin  with  collodion  and  cotton,  or  adhesive  plaster  (Fig.  27).  This 
is  renewed  daily,  preceding  the  inspection  of  the  affected  eye,  until  the 
secretion  has  been  arrested. 

Separate,  labelled  glass  dishes,  vessels  containing  dressings  and 
cleansing  solutions  (boric  acid,  sublimate,  or  weak  wioe-red  potassium 
permanganate)  should  be  provided. 


Metastatic,  abortive  gonorrhoeal  conjunctivitis  resembles  catarrhal 
conjunctivitis,  but  is  confined  principally  to  the  transition  folds.  The 
secretion  is  usually  slight,  and  papillary  proliferation  rare. 

Treatment. — Ice  compresses;  internally,  0.1-0.3  Gm.  of  quinine 
sulphate  a  day. 

As  to  complications  with  diphtheritic  infections,  see  p.  146;  for  the 
treatment  of  phlegmons  of  the  lids,  p.  79. 

It  very  rarely  happens  that  so-called  chronic  blennorrhoea persists  after 
the  cure  of  gonoblennorrhcca.  It  is  characterized  by  thickening,  velvety 
consistency,  and  redness  of  the  conjunctiva,  notably  of  the  transition  folds. 
It  is  treated  by  applying  at  two-day  intervals  a  well-smoothed  stick  of 
sulphuretted  or  aluminated  copper  to  the  palpebral  conjunctiva.  This, 
however,  should  not  be  done  until  cicatrization  of  corneal  ulcers — if  any 
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— has  distinctly  commenced,  but  in  no  case  where  they  still  display  a 
purulent  coating.    The  first  appUcation  is  attended  by  exquisite  pain. 

Papillary  cockscomb-like  proliferations,  occurring  in  grave  cases  which 
have  been  treated  incompetently  or  not  at  all,  are  dealt  with  in  the  same 
way.    They  can  be  recognized  later  by  minute  scars  in  the  conjunctiva. 

If  gonorrhoeal  conjunctivitis  has  not  been  thoroughly  cured,  the 
affected  eye  may  subsequently  be  destroyed  by  panophthalmitis,  even 
after  the  lapse  of  years.  Fresh  suppurative  inflanmiations  may  occur 
in  a  conjunctiva  which  has  not  resimied  its  normal  condition,  or  the 
globe  may  be  infected  from  a  corneal  scar.  Absence  of  gonococci  or 
pyogenic  factors  should,  therefore,  be  established  by  microscopic  ex- 
amination or  cultures  before  patients  are  definitely  discharged.  A  solid 
outward  demarcation  of  corneal  scars  with  anterior  synechias  is,  therefore, 
of  particular  importance.  Patients  and  their  relatives  should  be  urged 
to  seek  medical  aid  immediately  upon  the  slightest  irritation  of  the  eye. 

Artificial  eyes,  which  are  sometimes  worn  after  gonorrhoeal  infec- 
tion involving  shrinkage  of  the  eye,  may  irritate  the  conjunctiva  and 
cause  a  subsequent  affection  of  the  healthy  eye.  The  most  scrupulous 
cleanUness  is,  therefore,  required  in  treating,  mserting  and  removing  the 
artificial  eye,  and  a  new  prothesis  should  be  procured  as  soon  as  the 
old  one  is  no  longer  well  tolerated. 

Clearing  up  of  the  corneal  scars  should  not  be  attempted  until  the 
secretion  has  been  completely  arrested.  Tincture  of  opium,  which  is 
usually  instilled  in  these  cases,  is  contra-indicated  in  the  new-bom. 

The  Supreme  Coiul;  in  Germany  has  decided  that  gonorrhoeal  in- 
fection of  an  attendant,  contracted  from  a  venereal  patient,  entitles  to 
damages.  Some  gonorrhoeal  secretion  had  invaded  the  plamtiff's  right 
eye,  which  became  blind.  ''A  piunlent  inflammation  of  the  eye,  caused 
by  gonorrhoeal  infection,  is  not  to  be  regarded  as  an  infectious  disease, 
if  the  infection  is  confined  to  a  limited  area  and  does  not  spread  to  other 
parts.  This  was  a  case  of  impaired  working  ability,  caused  without  the 
cooperation  of  other  factors,  by  an  injury  that  occurred  independently 
of  the  will  of  the  injured,  by  a  sudden  external  mechanical  cause,  and 
was  made  possible  by  the  fact  that  complainant  made  an  involuntary 
movement  to  the  eye  with  a  hand  laden  with  gonococci.'' 

8.  TRACHOMA 

Trachoma  (conjunctivitis  granulosa)  occurs  in  infancy.  It  is  not 
yet  definitely  estabhshed  that  it  is  due  to  a  specific  cause.  Infants 
imder  three  months  are  not  attacked,  possibly  for  the  reason  that  in  the 
first  months  of  life  there  is  no  adenoid  tissue.  The  fact  that  children 
under  three  years  do  not  mingle  with  others  as  much  as  adults  may 
explain  why  they  are  not  more  frequently  affected.    Infection  is  favored 
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by  lowered  economic  conditions,  overcrowding,  and  promiscuous  use 
of  all  kinds  of  articles.  Older  children  are  predisposed  to  the  disease 
when  there  are  manifestations  of  obvious  scrofula,  tuberculosis,  and 
impaired  general  resistance.  On  the  other  hand,  hygienic  measures 
seem  to  destroy  the  pathogenic  factor  outside  the  himian  conjimctiva. 

Persistent  unilateral  trachoma  is  rare,  and  it  is  doubtful  whether 
this  form  is  not  due  to  injury,  dust  or  ashes,  or  contusion. 

In  strongly-infected  districts  the  disease  usually  attacks  all  the 
members  of  a  family,  it  being  an  exception  if  one  of  them  escapes;  al- 
though, according  to  Junius,  in  families  UvHuig  under  better  conditions, 
the  infection  is  confined  to  a  few  members.  Trachoma  imported  from 
an  infected  to  an  immune  district  may  be  as  severe  as  at  the  original 
place  of  infection,  though  it  may  run  a  milder  course. 

It  has  been  stated  that  trachoma  is  dependent  upon  certain  telluric 
and  climatic  influences,  and  that  it  usually  occurs  in  swampy,  low-lying 
districts  and  in  the  valleys  of  sluggish  rivers,  rather  than  in  districts  of 
higher  altitude  and  those  with  rapidly-flowing  rivers.  This  is  supported 
by  the  fact  that  in  districts  where  there  is  a  favorable  culture  ground 
for  the  breeding  and  preserving  of  miasms  of  all  kinds  trachoma  is  usually 
present  in  a  grave,  endemic  and  epidemic  form,  while  at  an  altitude  of 
1700  feet  and  upward  it  is  much  rarer,  of  sporadic  type,  and  runs  a 
milder  course.  Work  in  the  open  air  is  not  an  unconditional  protection, 
since  dust  and  the  rays  of  the  sun  irritate  the  conjunctiva,  and  invite 
infection  by  frequent  wiping  of  the  eyes.  Thus  in  1868-1869,  among 
the  recruits  rejected  on  account  of  trachoma  in  the  Bavarian  province 
of  Upper  Franconia,  the  largest  contingent  (150)  was  supphed  by  the 
rural  population.  Next  ranked  those  working  in  closed  rooms  (114). 
In  the  rural  district  of  Hof,  with  its  scattered  villages  lying  at  altitudes 
of  1628  to  2198  feet,  eleven  out  of  a  hundred  and  forty-four  recruits 
(8.09  per  cent.)  had  to  be  temporarily  rejected  in  1868,  and  fifty-three 
out  of  a  hundred  and  sixty-two  (32.71  per  cent.)  in  1869. 

So  there  is  no  assurance  that  non-trachomatous  districts  like  the 
Bavarian  plateau  (over  1700  feet),  which  seem  to  have  a  favorable 
influence  upon  trachoma,  will  remain  immune  if  populated  for  many 
years  with  large  numbers  of  rural  laborers  immigrating  from  such 
countries  as  Polish  Russia  and  Upper  Italy,  many  of  whom  suffer  from 
trachoma.  The  best  protection  is  the  rigorous  exclusion  of  foreigners 
suspected  of  trachoma,  as  is  done  in  the  United  States.  Grave  results 
may  follow  from  deep  invasion  of  a  corneal  affection,  rendering  a  con- 
siderable number  of  patients  temporarily  incapable  of  work,  and  the 
disease  may  gradually  or  even  suddenly  spread  over  vast  areas,  inflicting 
considerable  economic  damage. 

It  is  rarely  possible  to  determine  its  onset.     It  nearly  always  runs 
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a  chronic  course,  and  in  grave  cases  is  often  accompanied  by  swelling  of 
the  regional  lymph-glands.  In  some  cases  it  sets  m  with  grave  irritation 
of  the  conjunctiva.  This  may  be  due  to  a  mixed  infection  of  preexisting 
trachoma  with  pneimiococcus  conjunctivitis  or  with  the  Koch-Weeks 
bacillus,  or  it  may  be  "genuine  acute  trachoma."  This  acute  form  often 
undergoes  a  relatively  rapid  cure  under  competent  treatment,  as  was 
observed,  for  instance,  in  physicians  whose  eyes  became  infected  by 
spurting  pus  while  expressing  granules. 

It  is  still  undecided  whether,  in  chronic  trachoma,  the  granules 
develop  first  and  the  inflammatory  reactions  later,  with  diffuse  in- 
filtration and  thickening  of  the  surrounding  mucosa,  or  whether  the 
reverse  is  the  case. 

The  transition  folds  are  principally  affected,  the  plica  semilunaris 
only  exceptionally. 

The  granules  increase  in  mmiber  (Plate  V,  Fig.  6),  particularly  in 
the  nasal  and  temporal  parts  of  the  transition  folds,  where  the  arcuate 
end  of  the  tarsal  border  approaches  the  free  palpebral  border.  Simul- 
taneously, there  is  considerable  thickening  of  the  posterior  margin  of 
the  tarsus  which,  together  with  increased  diffuse  infiltration  of  the 
internal  tarsal  surface,  forms  a  pronounced  folding  of  the  conjunctiva, 
which  assumes  a  dirty,  livid  appearance. 

As  the  granules  and  infiltration  extend  into  the  deeper  parts  and 
along  the  surface  toward  the  tarsobulbar  conjunctiva,  plica  semilu- 
naris, and  tarsal  cartilage,  pseudoptosis  develops.  This  is  an  important 
diagnostic  point.  It  is  caused  by  the  inabiUty  of  the  levator  palpebrarum 
to  carry  the  increased  weight  of  the  upper  Ud,  whose  tarsus  is  three 
or  four  times  thicker  than  that  of  the  lower  one;  or  it  may  possibly 
be  due  to  infiltration  of  the  smooth  musculatiu'e  adjacent  to  the  levator 
tendon. 

Scanty  secretion  of  a  mucopurulent  consistency  points  to  slow 
development,  profuse  secretion  to  a  rapid  progress  of  the  pathological 
changes  of  the  conjunctiva.  The  affection  is  spread  by  the  latter  class 
of  cases. 

Pannus  of  the  cornea  (Plate  VII,  Fig.  2)  occurs  in  nearly  one-third 
of  the  cases,  usually  after  the  lapse  of  a  year,  rarely  sooner.  It  mani- 
fests itself  along  with  the  ciliary  injection  of  the  upper  corneal  margin, 
and  often  keeps  step  with  the  progress  of  the  conjunctival  affection.  It 
usually  disappears  with  the  removal  of  the  granules,  especially  those  of 
the  upper  fid.  It  begins  at  the  upper  corneal  margin,  spreading  toward 
the  lower  one.  On  the  other  hand,  pannus  due  to  tubercular  infection 
may  originate  at  any  part  of  the  corneal  limbus.  A  broad  strip  of  the 
bulbar  conjunctiva  adjacent  to  the  limbus  is  nearly  always  uninvolved 
in  the  pannus  of  trachoma. 
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Epithelial  erosions  and  granular  elevations,  which  extend  into  the 
corneal  tissue  beyond  the  lower  margin  of  the  pannus,  indicate  the  in- 
vasion of  the  cornea  by  the  disease.  In  Uke  manner  the  superficial 
infiltration  of  the  membrana  elastica  anterior  and  the  anterior  corneal 
layers  (often  rendered  visible  by  fluorescein  staining)  predicate  corneal 
involvement.  If  the  granular  infiltrates  descend  to  the  lower  half  of  the 
cornea,  new-formed  vessels  shoot  forth  from  the  lateral  and  lower  parts 
of  the  limbus. 

The  pannus  is  either  thick  and  highly  vascular,  or  thin  and  slightly 
vascular  (pannus  crassus  or  camosus;  pannus  tenuis  or  siccus).  Both 
are  associated  with  a  diffuse  cellular  infiltration  of  the  affected  corneal 
layers.  Genuine  granules,  protruding  above  the  surface  of  the  cornea, 
are  not  visible  until  the  cornea  is  so  closely  covered  with  the  vesicles 
that  visual  acuity  is  reduced  to  hand  movements  before  the  eye,  or  to 
quantitative  light  perception.  FolUcles  in  the  pannus,  as  described  by 
Meyerhof,  and  the  small  marguial  fossute  of  the  resulting  limbus  may 
be  the  only  diagnostic  signs  of  a  preceding  trachoma. 

Granules  have  also  been  observed  in  the  mucosa  of  the  lachrymal  sac. 

Healing  occurs  by  gelatinous  softening  of  the  granules  and  the 
surrounding  adenoid  tissue.  Superficial  granules  are  evacuated  out- 
ward; the  deeper  ones  lead  to  connective-tissue  formation  with  subse- 
quent cicatricial  changes  and  shrinking  of  the  conjunctiva. 

At  the  same  time  the  corneal  pannus  becomes  thinner,  and  the 
opacity  clears  up.  For  a  long  time  afterwards  slight  mechanical  or 
chemical  irritation,  such  as  tobacco  smoke,  favors  the  formation  of 
fresh  infiltrates  in  the  pannus.  Diuing  convalescence  granules  with 
their  concomitant  manifestations  may  also  be  formed  in  the  previously 
healthy  parts  of  the  conjunctiva. 

The  sequel<B  vary.  There  may  be  minute,  reticular  cicatricial 
striae,  while  the  conjunctiva  of  fornix  and  fids  is  almost  imchanged;  or 
there  may  be  connective-tissue  degeneration  and  considerable  attenua- 
tion of  the  entire  mucosa  (Plate  VI,  Fig.  1).  The  latter  becomes  indu- 
rated, loses  its  natural  wrinkling  and  looks  peculiarly  smooth  and  lustrous, 
with  a  whitish-blue  superficial  tint,  as  if  spread  with  milk.  The  shrink- 
ing process  produces  a  narrowing  of  the  conjunctival  sac,  the  transition 
folds  are  shortened  or  obhterated,  so  that  when  the  Uds  are  raised  or 
everted,  tightly  drawn  folds  become  visible  in  the  fornix.  At  a  relatively 
early  stage  the  tarsal  cartilage  is  affected  by  the  inflammatory  process 
in  the  same  way  as  the  conjunctiva.  Later  it  is  distorted  into  a  round  or 
scaphoid  shape,  or  it  kinks  at  a  right  angle  in  the  subtarsal  sulcus,  caus- 
ing the  secretory  ducts  of  the  meibomian  glands  to  be  shortened,  par- 
tially obliterated,  or  occluded  in  the  shape  of  cysts.  Shrinking  of  the 
conjunctiva  further  leads  to  incrassation  and  inflammatory  hypersemia, 
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entropion,  and  trichiasis  of  the  palpebral  border.  All  these  changes, 
together  with  blepharospasm,  which  is  often  present,  produce  a  mechani- 
cal irritation,  causing  fresh  infiltrations,  ulcers,  opacities  of  the  cornea, 
and  sometimes  keratectasia.  If  there  is  grave  infiltration  of  the  deeper 
parts,  there  will  be  total  or  partial  keratectasia. 

The  constantly  moist  condition  of  the  palpebral  border,  due  to 
the  secretion  and  consequent  wiping,  causes  cicatricial  shortening  of  the 
skin  of  the  lower  lid.  In  consequence,  aside  from  entropion  of  the  upper 
lid,  there  is  often  at  the  inner  canthus  unilateral  or  bilateral  ectropion 
of  the  lower  lid,  which  may  be  confined  to  an  eversion  of  the  lower 
punctum  lacrimalium. 

There  are  also  cases  which,  defying  all  treatment,  lead  to  incurable 
blindness,  hyaline  amyloid  degeneration  of  the  tarsus,  connective-tissue 
degeneration  of  the  conjunctiva,  obliteration  of  all  glands,  with  xerotic 
shrinking  of  the  conjimctival  sac  up  to  the  cornea,  and  such  a  dense 
opacity  of  the  xerotic  cornea  that  it  can  hardly  be  distinguished  from 
the  sclera  (xerophthalmos) . 

Dming  examination  physicians  should  always  wear  protective 
spectacles. 

Diagnosis  may  be  difficult  in  spite  of  the  most  careful  inspection. 

The  following  alternatives  should  be  considered:  Folliculation, 
follicular  conjunctivitis,  specific  granular  conjimctivitis,  incipient  con- 
jimctival tuberculosis,  ophthalmia  nodosa,  Parinaud^s  conjuncti\4tis, 
spring  catarrh,  pneumococcus  catarrh  of  the  conjunctiva,  and  conjimcti- 
vitis of  the  Koch- Weeks  bacillus. 

Microscopical  demonstration  of  pneumococci  or  of  the  Koch- Weeks 
bacillus  in  the  secretion  contra-indicates  trachoma,  unless  there  is  a 
mixed  infection,  which  often  occurs  in  trachoma  districts. 

Differentiation  from  follicular  conjunctivitis  is  not  easy,  especially 
in  the  initial  stage.  Follicular  catarrh  occurs  very  often  in  trachoma 
regions,  even  in  children.  There  is  also  a  follicular  affection  resembling 
trachoma  which  even  the  skilled  observer  may  not  recognize  at  once. 
Non-trachomatous,  roundish  or  oval,  so-called  lymph-follicles  are  found 
not  only  in  the  transitional  fold  of  the  lower  lid,  but  often,  upon  thorough 
eversion  of  the  lids,  in  the  commissures.  If  they  are  restricted  to  the 
latter  parts,  it  is  a  symptom  against  trachoma.  The  follicles  in  follicular 
conjunctivitis  are  usually  arranged  in  rows  (Plate  V,  Fig.  5),  as  small, 
sharply-demarcated,  transparent  prominences  on  the  surface  of  the 
mucosa.  Ordinarily  they  do  not  encroach  upon  the  tarsal  conjunctiva, 
and  they  have  a  yellowish-white  or  pale  red  appearance,  in  contrast  to 
the  coarser  trachoma  granules.  These  have  rather  a  grayish  tint, 
especially  in  advanced  inflammation.  The  follicles  spring  up  rapidly 
and  in  large  numbers,  and  also  disappear  rapidly  without  becoming 
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gelatinous;  the  trachoma  granules  develop  slowly,  both  m  size  and 
number.  It  takes  several  months  for  them  to  become  gelatinous,  and 
they  are  either  evacuated  by  the  bursting  of  the  epithelial  covering,  or 
neighboring  granules  coalesce  and  form  larger,  gelatinous  accumulations. 

Neither  typical  follicular  conjunctivitis  nor  folUcular  catarrh  leads 
to  corneal  pannus  after  prolonged  use  of  atropine  or  pilocarpine.  The 
former  affection  is  usually  confined  to  the  lower  transition  fold.  The 
secretion  is  scantier  when  there  is  considerable  injection  and  velvety 
chemosis  of  the  conjimctiva.  Follicular  conjunctivitis  is  often  accom- 
panied  by  seborrhoea  sicca. 

If  correctly  diagnosed  and  carefully  treated,  acute  specific  granular 
conjunctivitis  (comp.  p.  181)  leaves  no  scars  in  the  conjunctiva.  This  is 
true  in  Parinaud's  conjimctivitis  also  (comp.  p.  183),  with  formation  of 
granules.  The  latter  is  nearly  always  unilateral,  and  sets  in  acutely 
along  with  disturbance  of  the  general  condition.  Microscopic  exami- 
nation will  show  the  presence  of  incipient  conjunctival  tuberculosis, 
which  may  simulate  trachoma.  Here,  again,  one  eye  only  is  usually 
affected,  and  there  is  early  tissue  degeneration.  Ophthalmia  nodosa 
is  dealt  with  imder  the  heading  of  ''Injuries.'' 

Spring  catarrh  is  a  complaint  of  the  warm  season  which  causes 
proUferations  of  the  limbus  of  the  conjunctiva  (Plate  VI,  Fig.  2).  The 
milky  appearance  of  the  pavement-Uke  prominences  of  the  upp)er  tarsal 
mucosa  distinguishes  it  from  trachoma.  Noteworthy  imevenness  in  the 
transition  fold  and  eosinophile  cells  in  the  conjunctival  secretion  are 
absent.  Trachoma,  on  the  other  hand,  is  usually  located  in  the  adenoid 
tissue  of  the  conjunctiva,  and  heals  only  by  the  transformation  of  the 
affected  parts  into  scar  tissue. 

The  prognosis  varies  according  to  whether  one  or  both  transition 
folds  have  been  exclusively  affected,  or  whether  the  tarsobulbar  con- 
jimctiva and  the  cornea  are  likewise  involved.  One  must  also  consider 
whether  there  are  soUd  or  gelatinous  granules,  or  whether  the  infiltrations 
have  already  changed  to  cicatricial  connective  tissue.  In  any  case, 
trachoma  in  infancy  and  childhood  runs  exactly  the  same  coiu'se  as  in 
adults. 

Another  factor  is  the  general  state  of  health.  This  is  proved  by  the 
differing  course  of  trachoma,  of  apparently  equal  gravity  in  poor  districts 
and  in  those  better  situated.  One  must  also  decide  whether  granular 
conjunctivitis  is  complicated  with  oedematous  catarrh  of  the  conjunctiva — 
the  ''actual  bacteriar'  catarrh,  to  which  school  cliildren  are  principally 
exposed — or  with  phlyctenular  conjunctivitis  and  keratitis  and  other  scrof- 
ulous changes  of  the  eyes.    The  method  of  treatment  is  also  important. 

There  are  more  difficulties  to  be  met  in  seriously  scrofulous  children, 
the  cornea  being  often  affected,  owing  to  blepharospasm. 
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Slight  relapses  often  occur.  According  to  Junius,  this  is  explained 
by  the  fact  that  in  infantile  trachoma  the  correct  treatment  is  conser- 
vative, with  the  greatest  possible  limitation  of  operative  shortening  of 
the  conjunctiva. 

With  these  restrictions,  the  prognosis  is  favorable,  provided  the 
affection  has  been  confined  to  the  palpebral  conjimctiva  and  is  sharply 
separated  from  the  healthy  parts.  It  is  less  favorable  if  it  is  less  demar- 
cated or  the  bulbar  conjunctiva  has  been  involved.  It  is  less  favorable 
still  in  the  presence  of  a  thin,  old  pannus,  with  infiltrations  covering 
the  pupillary  region,  and  of  corneal  opacities. 

Treatment. — Statistics  show  that  systematic  treatment  of  trachoma 
during  school  age  meets  with  great  success.  Thus  in  the  coimty  of 
Konigsberg  (Prussia),  from  1899  to  1905,  the  number  of  affected  school 
children  decreased  from  13.8  to  3.57  per  cent.;  in  the  same  period  from 
8.5  to  3  per  cent,  in  the  county  of  Gmnbinnen;  from  7.71  to  3.64  per 
cent,  in  Wartenberg,  near  Breslau;  and  from  20  to  4.5  per  cent,  from  1899 
to  1908  in  the  previously  highly-infected  district  of  Allenstein. 

The  successful  treatment  of  trachoma  requires  such  extensive  ex- 
perience that  the  school  physician  as  well  as  the  general  practitioner 
will  always  do  well  to  consult  an  ophthalmologist.  This  holds  good  not 
only  for  suspected  trachoma,  but  also  in  deciding  whether  children  with 
a  slight  secretion  may  be  permitted  to  attend  school.  Consultation  is 
still  more  important  in  fresh  trachoma,  and  in  advanced  stages  where 
the  conjunctiva  is  already  cicatricially  contracted,  and  where  other 
pathologic  conditions  have  developed. 

Prophylaxis. — To  prevent  the  infection  of  healthy  children,  patients 
should  be  inmiediately  isolated,  in  rooms  which  are  well  ventilated  day 
and  night.  The  greatest  cleanliness  is  to  be  observed,  including  separate 
washing  utensils,  soap,  towels,  and  dishes  for  the  careful  cleansing  of  the 
hands  with  oxycyanate  of  mercury,  sublamine  (1  :  2000),  or  sublimate 
(1  :  5000).  These  precautions  apply  also  to  the  physicians  and  the 
nursing  staff. 

The  absorbent  material  used  for  cleansing  the  eyes  is  moistened 
with  3  per  cent,  borax  and  boric  acid  and  immediately  burned  after  use. 

Complications  are  pathological  changes  of  the  lachrymal  and  ac- 
cessory air  passages  (hypertrophy,  atrophy,  ozsena,  follicular  faucial 
inflanmiation,  etc.).  They  should  be  treated  according  to  indications. 
Good  results  have  followed  the  internal  use  of  quinine  and  arsenic  water, 
like  the  Duerckheim  and  Levico  waters,  in  alternate  larger  and  smaller 
doses.  Strengthening  diet  and  correct  individualization  in  hydrothera- 
peutic  measures  also  promote  metabolism.  A  great  deal  of  time  should 
be  spent  out  of  doors  and  the  general  conditions  improved  in  every  way 
possible. 
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The  object  of  local  treatment  is  to  eflfect  rapid  absorption  of  the 
granules  without  shrinking  of  the  cornea.  Persistent  blepharospasm  or 
contraction  of  the  lids  requires  dilatation  in  the  manner  explained  on 
p.  101.  The  conjunctiva  should  be  painted  wth  2  per  cent,  silver  nitrate, 
if  there  is  much  secretion.  The  infianrniatorj-  symptoms  may  be  miti- 
gated by  instillations  of  zinc,  and  cooling  applications.  When  they 
have  subsided,  the  hj'pertrophic  retrotarsal  folds  are  touched  with  a 
smooth  copper  or  alum  stick,  the  applications  gradually  decreasing  in 
intensity.  This  is  followed  by  massage  with  a  1-2  per  cent,  ointment 
of  yellow  oxide  of  mercury  or  white  precipitate  ointment,  and,  according 
to  circumstances,  careful  touching  of  the  hypertrophic  parts  of  the  mucosa 
and  the  pannus  with  plain  or  concentrated  tincture  of  iodine  (concentrated 
to  one-half  to  one-third  of  its  volume).  Intermittent  powdering  of  the 
conjunctiva  with  borated  tannin  (3  :  1)  or  gallicin  also  gives  good  results. 

The  mechanico-operative  treatment  consists  in  massage  of  the 
conjunctiva  wth  sublimate  (1  :  2000),  galvanocautery,  puncturing  and 
expressing  the  granules,  and  expression  by  means  of  roller-forceps  or  an 
expressor.  A  more  or  less  extensive  incision  of  the  external  canthus 
(comp.  p.  166)  may  be  of  serN-ice  in  shortened  lid  fissiu'es  and  persistent 
ever?ion  of  the  hd,  or  in  defective  position  of  the  cilia,  which  cause  con- 
tinuous corneal  irritation. 

Excision  of  the  conjunctiva,  which,  as  such,  is  the  most  eflFective 
remedy, should  be  resorted  to  only  if  a  grave  corneal  complication  demands 
it.  The  remaining  scars  are  usually  smooth  and  lineal,  while  those  in 
spontaneous  or  medicinally  effected  cures  often  radiate  irregularly. 

Infasion  of  macerated  jequirity  seeds,  or  jequiritol-Romer,  the  dose 
of  which  can  be  more  easily  regulated,  is  indicated  only  in  old  corneal 
pannus,  which  has  already  partly  changed  into  connective  tissue  and 
defies  all  other  treatment.  Such  treatment  only  should  be  carried  out 
when  the  lachrj-mal  passages  are  normal,  in  the  absence  of  epithelial 
defects,  corneal  ulcers,  and  severe  conjunctival  inflammation.  It  should 
be  remembered  that  jequirity  causes  more  or  less  severe  croupous  in- 
flanmiation  of  the  conjunctiva,  often  accompanied  by  swelling  of  the 
pre-amicular  gland,  which  involves  danger  to  the  cornea  from  necrosis. 
After  instillation,  the  patient  s  head  is  turned  outward,  and  the  lachry- 
mal sac  IS  compressed  for  a  while,  in  order  to  prevent  any  part  of  the 
fluid  entering  the  excretorj'  lachrjTnal  ducts  and  causing  serious  irrita- 
tion. Such  conditions  have  been  repeatedly  obsen-ed  in  careless  use  of 
jequiritol.  and  in  the  presence  of  dacryocystitis  or  a  tendency  thereto. 

Goldzieher  cured  persistent  pannus,  which  was  no  longer  susceptible 
to  any  other  mode  of  treatment,  by  inoculation  of  gonorrhoea!  secretion 
rPiringer).  This  treatment  is  by  no  means  devoid  of  danger,  and  be- 
longs exclusively  to  the  domain  of  the  specialist. 
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I  agree  with  Junius  in  advising  the  expression  of  the  genuine  gelatinous 
granules,  but  not  others.  Painting  the  transition  folds  with  a  2  per  cent, 
solution  of  silver  nitrate  is  very  efficacious  in  inflammatory  symptoms  and 
copious  secretion — conditions  prevailing  in  fresh  cases — and  at  the  same 
time  favors  healing  of  progressive  corneal  ulcers  that  may  be  present. 

The  almn  or  copper  stick  is  applied  to  the  affected  parts  of  the 
palpebral  conjimctiva  with  imiformity  and  great  care,  the  applications 
being  best  made  in  the  forenoon.  The  parts  are  then  sponged  with  a 
sterilized  cotton  pad  in  order  to  prevent  excessive  irritation  from  the 
copper  salt,  which  is  hberated  by  the  chemical  action  of  the  lachrymal 
fluid.  With  the  patient  in  the  recmnbent  position  cold  compresses  are 
applied  for  ten  or  fifteen  minutes.  The  appUcation  of  the  copper  stick 
is  discontinued  if  it  leads  to  persistent  increase  of  conjunctival  irritation. 
It  is,  therefore,  contra-indicated  in  great  irritation  of  the  conjunctiva, 
and  particularly  in  fresh  corneal  ulcers  which  are  still  coated  with  pus. 

If  there  are  no  cicatricial  contractions  of  the  conjunctiva,  the 
application  of  the  copper  stick  is  continued  until  the  hypertrophic 
conditions  of  the  conjunctiva  disappear.  It  may,  therefore,  have  to  be 
continued  for  months  or  years,  with  varying  assiduity.  At  first  the 
appUcations  are  made  daily,  later  every  two  or  three  days,  alternating 
with  the  milder  alum  stick.  Intercurrent  powdering  with  borated  tannin 
or  gallicin  is  also  to  be  commended. 

Purtschler,  Sattler,  and  Zirm  recommend  soluble  copper  citrate 
in  the  shape  of  ''CusyloV  a  chemical  composition  of  copper  citrate 
and  sodium  borocitrate.  According  to  F.  R.  v.  Arlt,  it  is  but  sUghtly 
hygroscopic,  very  easily  soluble,  and  eminently  bactericidal,  has  no  caustic 
effect,  and  causes  but  Uttle  pain  and  irritation.  Cusylol  collyria,  contain- 
ing /^l  per  cent,  soluble  copper  citrate,  are  particularly  well  tolerated 
in  old  cicatricial  trachoma;  those  containing  1-2  per  cent,  are  indicated, 
together  with  mechanical  treatment,  in  fresh  and  old  trachoma  cases 
without  excessive  secretion.  In  addition  to  applying  the  solution  in  the 
morning  and  at  noon,  cusylol  ointment  may  be  used  late  in  the  evening. 

This  ointment  is  prepared  with  5-10  per  cent,  of  the  following 
"pulvis  cusyloli  ad  unguent um  Arlt": 

Cuprum  citricum  amorph.  "  Afga" 100 

Cusylol 10 

Sodium  clilorat 16 

Sodium  borocitric  "Afga" 8 

and  glycerine  ointment.  It  is  indicated  in  cases  with  slight  secretion. 
The  patient,  standing  before  a  mirror,  applies  the  ointment  to  the  con- 
junctival sac  with  a  rounded  glass  rod,  using  a  bit  the  size  of  a  pea.  The 
eye  is  then  closed  and  lightly  massaged  for  about  half  a  minute.  Appli- 
cations are  made  three  times  daily. 
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When  the  secretion  is  profuse,  v.  Arlt  powders  one  to  three  times 
daily  with  itrol-Cred6  (for  eye  use),  which  is  kept  in  blue  bottles  contain- 
ing Yi  Gm.  each.  This  will  soon  make  the  eyes  responsive  to  the  copi>er 
preparations. 

The  cusylol  dusting  powder  "pulvis  cusyloli  ad  inspersionem  Arlt" 
(copper  citrate  5  parts  mixed  with  80  parts  of  sterile  wheat  flour)  is 
intended  for  the  gravest  forms  of  trachoma.  This  means  acute  fresh 
cases,  in  which  strong  solutions  of  silver  nitrate  would  otherwise  have 
been  employed. 

Further  experience  is  desirable  in  regard  to  the  copper  preparations 
recommended  by  Grunert  and  made  with  alapurin  and  white  vaseline 
(Chesebrough),  after  the  method  of  Schweissinger's  eye  salve — ^namely, 
Zerminol  ointment  and  Zerminol  cream.  The  same  may  be  said  in 
regard  to  treatment  with  the  carbonic  acid  snow,  which  has  been  suc- 
cessfully employed  by  Harston  in  fifty  cases  of  trachoma. 

Massage  is  concentrated  upon  the  region  of  the  upper  lid  above  the 
superior  tarsus,  corresponding  to  the  principal  seat  of  the  changes. 

Tincture  of  iodine  is  also  used  as  a  coUyriimi  (tr.  iod.  1.0,  glyc. 
15.0);  also  iodoform,  either  in  substance  or  as  a  salve;  or  pure  iodine 
(/^l  per  cent.),  either  dissolved  in  glycerine  or  made  into  a  stick  of 
pure  iodic  acid  with  very  httle  water.  This  is  used  for  cauterization 
every  three  days.  It  causes  intense  pain,  which,  however,  rapidly 
subsides. 

Boric  tannin  and  gaUicin  powders,  in  very  fine  distribution,  are 
sprinkled  in  a  thin  layer  upon  the  tarsal  conjunctiva,  after  which  the 
eyes  are  kept  gently  closed  for  one  or  two  minutes.  Any  excess  is  rinsed 
out  with  tepid  water. 

The  jequirity  treatment  can  be  carried  out  only  in  a  hospital.  Any 
undue  effect  of  this  remedy  is  rapidly  neutralized  by  instilling  jequiritol 
serum.    The  neutralizing  effect  is  enhanced  by  subcutaneous  injection. 

Indications  for  the  various  methods  of  treatment  depend  upon  the 
pathological  picture.  In  protracted,  and  especially  old,  cases  operative 
treatment  cannot  always  be  avoided. 

The  troublesome  sensation  of  continuous  dryness  in  xerophthalmos, 
which  also  occurs  unilaterally,  is  relieved  by  partially  suturing  the  lids, 
as  recommended  by  Kuhnt.  Other  methods  of  treatment  have  been 
discussed  under  the  heads  of  pemphigus,  xerosis  of  the  conjunctiva, 
marantic  necrosis  of  the  cornea,  and  keratitis  e  lagophthalmos. 

9.  CONJUNCTIVAL  FOLLICULOSIS ;  FOLLICULAR  CATARRH 

The  occurrence  of  so-called  lymph-follicles,  folliculosis  conjunctivae 
(Plate  V,  Fig.  5),  has  been  described  on  p.  173.  It  is  often  observed  in 
children  in  badly-ventilated  schoolrooms  or  institutions.    No  importance 
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attaches  to  it,  so  long  as  the  surrounding  mucosa  is  only  slightly  hyper- 
semic.    The  follicles  will  disappear  sooner  or  later  without  treatment. 

In  follicular  catarrh,  however,  the  conjimctiva  is  more  or  less  in- 
flamed and  chemotic,  but  the  follicles  may  still  be  recognized.  This  is 
unlike  trachomatous  infiltration,  which  soon  covers  the  tarsus  and  the 
meibomian  glands. 

But  if  the  further  coiu'se  must  be  awaited  in  order  to  clear  up  the 
nature  of  the  case,  the  delay  is  not  of  great  therapeutic  importance, 
since  the  local  treatment  which  is  instituted  in  violent  irritation  of  the 
conjunctiva,  especially  if  the  foUicular  catarrh  is  acute,  stormy,  and 
endemic,  suffices  in  incipient  trachoma  also.  Instillation  of  zinc  sul- 
phate {}/i-}/2  P^r  cent.)  or  of  2  per  cent,  cusylol,  painting  with  1  per  cent, 
silver  nitrate,  cooling  applications  to  the  eye,  give  good  results.  Strain- 
ing the  eyes  is  to  be  avoided.  There  should  be  good  illumination  and 
ventilation  of  the  dwelling  and  sleeping  rooms  day  and  night,  and  much 
exercise  in  the  open  air.  In  epidemics  schools  and  institutions  may 
have  to  be  temporarily  closed.  If  the  conjunctiva  is  otherwise  healthy, 
instillations  of  sodiimi  biborate  0.2  :  10.0  may  be  made  as  a  palliation, 
since  these  follicles  will  gradually  disappear  without  leaving  a  trace. 

The  presence  of  a  profuse  number  of  follicles  complicates  the  treat- 
ment of  chronic  catarrh  of  the  conjunctiva. 

The  use  of  atropine  or  pilocarpine  is  discontinued  when  follicular 
catarrh  sets  in ;  other  mydriatics  or  miotics  may,  however,  be  substituted. 

10.  SYPHUniC  AFFECTIONS  OF  THE  CONJUWCTIVA 

Independent  initial  sclerosis  occiu^  very  rarely  in  the  conjimctiva. 
The  infection  takes  place  most  frequently  in  the  places  of  most  easy 
access,  that  is  to  say,  the  mucosa  of  the  lower  hd  and  the  inferior  con- 
jimctiva of  the  fornix.  The  orbital  conjunctiva,  plica  semilunaris,  and 
canmcula  are  less  often  attacked,  and  the  mucosa  of  the  upper  lid  very 
rarely.  The  infection  is  mostly  commimicated  to  the  eye  by  contact. 
In  one  case,  a  trachomatous  conjunctiva  was  actually  treated  with  a 
brush  that  had  been  previously  used  for  cauterizing  a  syphilitic  case. 

Differential  Diagnosis. — In  addition  to  the  history,  the  Wassermann, 
Bruck,  and  Neisser  tests,  such  general  essential  points  as  skin  exanthema, 
mucous  plaques  in  the  mouth,  condyloma  of  the  anus  (although  these  do 
not  always  become  apparent  until  a  later  stage),  and  indolent  swelling 
of  the  neighboring  lymph-glands,  the  clinical  picture  will  distinguish  the 
condition  from  a  broad  pustule,  an  episcleritic  node,  or  slowly  develop- 
ing tumor  of  the  conjunctiva.  It  shows  an  absence  of  increased  secretion, 
and  in  the  centre  of  the  siuiace  of  the  indurated  and  infiltrated  growth 
there  is  either  a  yellowish  spot  or  a  very  sensitive  ulcer  with  a  discolored 
gray  or  yellowish,  lardaceous  base  and  with  serrated,  precipitous,  and 
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infiltrated  borders.  There  is  considerable  oedema  and  catarrhal  turges- 
cence  of  the  surrounding  conjunctiva,  and  the  skin  of  the  swollen  lid 
over  the  tumor  is  inflamed.  The  palpebral  and  orbital  conjunctivae  are 
sometimes  disintegrated  at  opposite  points,  where  the  ulcerated  surfaces 
touch  when  the  lids  are  closed.  In  a  five-year-old  girl,  with  eczema 
impetiginosiun  necroticum  of  the  lids,  the  primary  affection  of  the  lower 
lid  had  apparently  produced  a  new  pathological  focus  at  the  opposite 
point  on  the  bulbar  conjunctiva.  In  chancre  of  the  upper  part  of  the 
palpebral  conjunctiva  there  is  redness  and  perhaps  ptosis,  of  a  more  or 
less  pronounced  degree.  During  and  after  the  cicatricial  stage,  the 
condition  may  be  confused  with  bums,  diphtherial  infiltration,  con- 
junctival tuberculosis,  and  pemphigus.  According  to  its  location  and 
extent,  cicatrization  may  cause  shortening  of  the  mucosa  or  symbleph- 
aron  of  varying  degrees,  along  with  indurations  which  are  visible  for  a 
considerable  time. 

Antisyphilitic  treatment  in  dubious  cases  may  decide  the  question, 
although  this  is  sometimes  a  failure  (Peppmiiller). 

Treatment. — In  the  first  place,  constitutional  treatment  is  instituted. 
Locally,  inspergation  of  calomel  or  iodoform  is  used,  intermittent  light 
massage  of  the  conjmictiva  with  0.5-1  per  cent,  salve  of  yellow  oxide  of 
mercury,  and  cool  borated  applications. 

Obstinate  conjunctival  catarrh  with  chemosis  of  the  bulbar  con- 
junctiva is  often  accompanied  by  severe  headache  at  night  and  hyper- 
£emia  of  the  lid  and  conjunctiva.  These  are  sometimes  evidences  of 
constitutional  syphilis,  and  sometimes  are  precursors  of  syphilitic  iritis, 
or  papulous  cutaneous  sjT^hilis.  Hj^pera^mia  of  the  conjunctiva  occurs 
also  in  children  with  hereditary  syphilis. 

Constitutional  syphilis  is  often  accompanied  by  hyperaemia  and 
obstinate  catarrh  of  the  conjunctiva,  marginal  phlyctenae  and  multiple 
hsemorrhagias  of  the  retrotarsal  conjunctiva.  In  other  cases  the  con- 
junctiva is  unusually  pale;  hi  others,  again,  yellow,  as,  for  instance,  in 
the  icterus  of  the  early  stage  of  syphilis. 

Local  treatment  is  instituted  when  needed.    See  p.  430. 

In  recent  syphilitic  cases  swelling  of  the  lymph-follicles  in  the 
adenoid  layer  between  the  epithelium  and  tarsus,  usually  near  the  fusion 
with  the  lower  lid,  will  occur  accompanied  by  considerable  turgescence 
of  the  pre-auricular  and  buccal  lymph-glands.  There  are  shght  or  no 
changes  of  the  conjunctiva.  These  follicles  disappear  under  specific 
treatment  without  local  interference.  Numerous  pale  yellow  granula- 
tions, resembling  trachoma  granules,  have  been  observed  in  the  diffusely 
infiltrated  mucosa.  The  latter  has  a  colloid,  lustrous,  ansemic,  and  in 
places  ecchymotic  appearance.  The  lids,  notably  the  lower  one,  are 
thickened  throughout.    This  very  rare  fonn,  designated  as  ''acute  specific 
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granular  conjunctivitis/^  is  recognized  by  the  turgescence  of  the  lymph- 
glands,  especially  in  the  anterior  and  posterior  parts  of  the  neck,  by 
simultaneous  or  preceding  syphilitic  manifestations  at  other  parts  of 
the  body  (cornea,  iris,  etc.,  so  far  as  eyes  are  concerned),  and  the  failure 
of  the  local  remedies  which  are  effective  in  granular  conjimctivitis. 
These  remedies,  in  fact,  may  cause  an  exacerbation.  On  the  other 
hand,  systematic  treatment  with  mercury  and  potassium  iodide  will 
effect  a  complete  cure. 

The  same  may  be  said  of  papulous  conjunctival  syphilides,  as  was 
observed  by  France  and  others  m  infantile  hereditary  syphiUs.  The 
papules  of  the  mucosa  and  condylomata  of  the  conjunctiva  are  either 
flat  or  raised,  in  size  from  a  pin  head  to  a  pea,  and  may  be  mistaken  for 
new  growths.  But  in  nearly  all  cases  there  are  also  papules  upon  other 
parts  of  the  body.  They  are  for  the  most  part  of  the  same  consistency 
as  the  typical  papules  of  the  mucosa,  and  evince  a  predilection  for  the 
plica  semilunaris  and  the  caruncle,  where  one  or  more  of  them  will  be 
foimd.  In  some  cases  a  papule  of  the  palpebral  conjunctiva  will  be  fol- 
lowed by  a  similar  one  at  the  opposite  point  on  the  bulbar  conjunctiva. 
They  show  no  particular  tendency  to  ulcerous  disintegration,  luilike  the 
papules  of  the  palpebral  border,  which  are  subjected  to  maceration 
through  lachrymal  fluid  and  conjimctival  secretion,  and  to  mechanical 
injuries  from  rubbing  the  eye.  Their  local  antisyphiUtic  treatment  is 
therefore  imnecessary,  as  they  disappear  imder  constitutional  treatment, 
leaving  either  no  trace  at  aU,  or  only  a  pigmented  brownish  macula  or  a 
slight  vascular  injection. 

The  papules  appear  on  the  hypersemic  and  often  chemotic  and 
coated  conjunctiva  as  a  flat  spot  or  as  oval,  coarse  interstratifications  of 
grayish-red  or  reddish-yellow  coloration,  or  as  prominences  which  re- 
semble large  phlyctense  or  fibromata.  They  differ  from  phlyctense  by 
their  gradual  growth,  and  from  fibroma  by  an  early  arrest  of  development. 

The  local  treatment  is  symptomatic  (comp.  p.  130).  If  a  papule  is 
located  near  the  corneal  margin,  the  same  local  treatment  may  be  neces- 
sary as  for  marginal  ulcers  of  the  cornea. 

Gumma  of  the  orbital  conjunctiva  has  been  seen  in  isolated  cases  of 
hereditary  syphilis,  and  is  foimd  almost  exclusively  in  the  region  of 
insertion  of  the  external  rectus  or  in  the  sclera.  It  may  encroach  upon 
the  corneal  limbus  and  the  cornea  itself.  It  begins  as  a  firm,  not  sharply- 
demarcated  tmnor  of  yellowish  appearance,  which  is  inMnovable  or 
slightly  movable  on  the  surface  of  the  sclera.  It  is  accompanied  by 
evidences  of  grave  iridocyclitis,  such  as  synechias,  vitreous  opacities,  etc., 
and  may  either  disappear,  leaving  a  pigmented  spot  on  the  sclera,  or 
disintegrate,  forming  an  ulcer  with  an  indurated,  infiltrated  yellow  base 
and  eroded  borders.    In  primary  involvement  of  the  sclera  the  process 
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may  lead  to  perforation  and  disintegration  of  the  entire  orbit.  Guimna 
of  the  palpebral  conjunctiva  resembles  an  infiltrated  meibomian  gland 
which  has  perforated  toward  the  conjmictiva.  It  is  accompanied  by  a 
certain  degree  of  diffuse  swelling  of  the  conjunctiva  and  the  entire  lid. 
When  cured,  either  a  scar  or  a  pseudopterygiiun  of  the  conjunctiva  is  to 
be  expected.  If  located  in  the  submucosa  of  the  hd,  there  may  be  de- 
struction of  the  tarsus,  with  shortening  and  eversion  of  the  lid.  The 
development  of  gumma  of  the  conjimctiva  is  sometimes  attended  with 
violent  pain  and  irritative  manifestations. 

The  diagnosis  is  suggested  by  the  appearance  of  simultaneous  gum- 
mata  in  the  iris  and  corpus  cihare,  as  well  as  by  homogeneous  or  hetero- 
geneous syphilis  at  other  parts  of  the  body.  In  order  to  avoid  mistak- 
ing gumma  for  other  maUgnant  new  formations,  which  have  often  been 
repeatedly  and  uselessly  operated  upon,  it  is  important  to  note  that  the 
latter  usually  form  warts  on  the  conjunctiva,  while  gunmoiatous  ulcers 
protrude  but  slightly  over  the  level  of  the  conjunctiva  and  form  excava- 
tions by  ulcerous  disintegration. 

Local  Treatment, — Comp.  p.  130.  Impending  perforation  of  the 
sclera  may,  under  certain  circimistances,  be  arrested  by  a  duplex  band- 
age. If  phthisis  bulbi  develops,  enucleation  or  evisceration  may  become 
necessary. 

Exanthematous  conjimctivitis,  due  to  hereditary  syphilis  in  pre- 
mature infants,  which  Hirschberg  observed  on  the  seventeenth  day  after 
birth,  was  promptly  improved  by  sublimate  baths. 

Syphilitic  pemphigus  has  been  repeatedly  obser\'ed  in. the  first  year 
of  life.  It  causes  shrinking  of  the  conjunctiva  with  cicatrization.  Con- 
stitutional treatment  has  arrested  the  local  process. 

II.  TUBERCULOSIS  OF  THE  CONJUNCTIVA 

Tuberculosis  of  the  conjunctiva  is  nearly  always  unilateral  and 
usually  occurs  between  the  tenth  and  thirtieth  years.  It  is  caused  either 
by  ectogenous  infection  (foreign  bodies  infected  with  tuberculosis  or 
tuberculous  sputum)  or  it  is  of  ha^niatogenous  origin.  This  latter  ap- 
pears as  trachoma-like  miliarj-  tul^ercles  situated  both  at  the  transition 
fold  and  in  the  bulbar  conjunctiva  itself.  Lupous  tuberculous  foci  of 
the  cutaneous  surface  of  the  lid  or  at  the  nasal  mucosa  may  spread 
through  the  lachrj-mal  vessels  to  the  conjunctiva.    The  reverse  may  also 

happen. 

The  process  usually  sets  in  at  the  conjunctiva  of  the  upper  lid, 
wth  a  preference  for  the  subtarsal  sulcus,  the  principal  seat  of  stationarj'^ 
"foreign  bodies."  It  then  spreads,  in  the  sha}>e  of  a  painless  ulcer 
characterized  by  a  lardaceous,  dirty  yolUnvish-red  base,  uneven  edges, 
cockscomb  proliferations,  and  small,  yollmvish-gray  nodules,  sometimes 
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resembling  lymph-follicles.  There  are  also  considerable  turgescence  and 
incrassation  of  the  affected  lid,  principally  of  the  intennarginal  part, 
and  abnormal  mucous  secretion  which,  in  the  course  of  months  or  years, 
spreads  to  both  the  deep  and  superficial  adjacent  parts.  Neglected 
endogenous  miliary  tubercles  may  resemble  trachomatous  follicles,  and 
are  often  accompanied  by  catarrhal  chemosis  of  the  conjimctiva,  but 
they  gradually  disappear  under  galvanocautery  without  leaving  notice- 
able scars,  while  such  a  favorable  termination  is  extremely  rare  in 
discrete  tuberculous  proliferations. 

There  is  no  doubt  that  the  process  may  sometimes  be  arrested. 
In  most  cases,  however,  the  ulcer  advances  toward  the  bulbar  conjunc- 
tiva and  cornea,  often  with  the  formation  of  a  pannus  of  varying  density, 
which  has  a  predilection  for  the  upper  marginal  section.  If  the  ulcer 
erodes  its  way  toward  the  palpebral  skin,  there  will  be  defects  of  the  lids 
with  sjTnblepharon,  destruction  of  the  cornea,  or  phthisis  bulbi.  The 
conjunctiva  may  also  be  secondarily  affected  by  a  tuberculosis  which 
was  primarily  intra-ocular  or  scleral.  Swelling  of  the  equilateral  pre- 
auricular, maxillary,  and  cervical  lymph-glands  occurs  either  at  an  early 
or  late  stage,  or  it  may  be  hardly  noticeable.  Death  from  general  tuber- 
culosis has  occurred. 

Differential  Diagnosis, — Syphilitic  ulcers,  glanders,  pemphigus, 
chalazion,  circumscribed  necrotic  staphylococcus  diphtheria,  variolar 
pustules,  vaccine  ulcers,  disintegrating  epithelioma  of  the  conjimctiva, 
must  all  be  considered.  The  diagnosis  is  assured  if  any  of  the  established 
tests  show  the  presence  of  tuberculosis. 

The  prognosis  in  chronic  conjunctival  tuberculosis  is,  generally  speak- 
ing, unfavorable,  as  medical  aid  is  usually  not  summoned  until  there 
has  been  considerable  local  devastation.  This  is  especially  true  if  the 
patient  has  other  centres  of  tuberculous  infection.  These  complications 
are  an  important  factor  in  the  nodular  infiltrates  of  the  bulbar  conjunc- 
tiva, because  these  eczema tous  pustular  efflorescences  may  spread  to  the 
inner  surface  of  the  sclera  and  undergo  ulcerous  disintegration. 

Treatment. — Galvanocautery  is  indicated  if  the  tuberculous  focus 
is  so  circumscribed  that  it  can  be  completely  removed;  otherwise,  undi- 
luted or  50  per  cent,  lactic  acid  may  be  applied  to  the  affected  places, 
or  the  Finsen  light  illumination  after  Limdsgaard's  approved  technic. 
Tuberculin  has  also  been  favorably  reported  upon.  Long-continued 
application  of  iodoform  or  airol,  either  as  a  finely-distributed  powder  or 
as  10-20  per  cent,  salve,  to  the  conjunctiva,  has  achieved  good  results. 

Kuhnt  observed  a  permanent  cure  of  extensive  tuberculosis  of  the 
conjunctiva  and  cornea,  thanks  to  the  occurrence  of  facial  erysipelas. 

The  affection  described  as  Parinaud^s  ^^conjunctivae  infectieiise  d^ori- 
gine  animale^^  is  probably  a  bovine  conjunctival  tuberculosis.     It 
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is  usually  unilateral,  and  most  frequently  attacks  butchers,  cattle  dealers, 
cowboys,  stablemen  and  their  families.  The  pre-auricular  and  sub- 
maxillary glands  are  swollen  and  suppurating,  and  simultaneously  there 
develop  in  the  conjunctiva  of  the  lids  near  the  transition  folds  large  and 
small  granular,  papillomatous,  cockscomb  proliferations,  and  small 
yellow  nodules  resembling  trachoma  granules  and  tubercles.  They 
disappear  without  leaving  a  trace  after  having  run  a  protracted  coiu'se 
covering  several  months.    Chills  and  fever  do  not  often  occur. 

Corneal  complications  are  rare.  In  one  case,  with  perforation  of  a 
small  ulcer,  streptococci  were  cultivated  from  the  conjimctival  sac. 

Treatment — Incision  of  the  infiltrated  glands  may  become  necessary, 
but  as  a  rule  it  suffices  to  protect  the  eye  from  further  injury,  and  to 
apply  non-irritative  dressings,  such  as  3  per  cent,  boric  acid. 

12.  LEPROUS  AFFECTIONS  OF  THE  CONJUNCTIVA 

These  affections  are  usually  secondary.  In  the  anaesthetic  form  there 
is  either  a  highly  ansemic  or  a  hyperaemic  catarrhal  swelling  of  the  con- 
junctiva. In  ectropion  and  lagophthalmos  there  will  be  increased  lachry- 
mation  or  blennorrhagic  traumatic  conjunctivitis,  which  in  time  leads 
to  atrophy  of  the  conjunctiva,  to  pale,  lardaceous,  lustrous  Incrassation 
of  the  lid  fissure  part  of  the  bulbar  conjunctiva,  to  pterygium,  conjunc- 
tival xerosis,  and  symblepharon. 

In  the  tuberous  form,  the  tarsal  conjunctiva  is  usually  diffusely 
enlarged  or  impaired  by  scars  due  to  ulcerous  disintegration  of  flat, 
fimgiform  nodules.  Nodular  infiltrates  appear  in  the  bulbar  conjimc- 
tiva  and  episclera  in  close  propinquity  to  the  corneal  margin,  less  often 
in  the  sclera.  They  are  glassy  prominences,  at  first  white,  yellowish- 
white,  or  reddish-white.  Later  they  become  yellowish,  with  a  larda- 
ceous lustre  and  a  precipitous  slope  toward  the  adjacent  parts  of  the 
opaque  cornea.  They  become  flattened  toward  the  sclera,  and  often 
encroach  upon  the  cornea,  the  periphery  of  the  iris,  and  the  ciliary  body. 

For  treatmenty  see  p.  130.  Terson  reports  a  case  in  which  leprous 
nodules  of  the  episclera  and  the  palpebral  borders  disappeared  when 
facial  erysipelas  set  in. 

Ecklund  states  that  the  affection  is  often  commimicated  to  the 
conjunctiva  by  the  indiscriminate  use  of  towels. 

13.  SPRING  CATARRH  (Saemisch,  Plate  VI,  Fig.  2) 
HYPERTROPHIE  PfiRIKfiRATIQIJE  DE   LA  CONJUNCTIVE    (DESMARRES) 

Spring  catarrh  occurs  almost  exclusively  in  childhood  and  in  the 
male  sex.  The  external  appearance  of  the  patient  is  flabby  and  sleepy, 
due  to  pseudoptosis  of  varying  degree.  A  proliferation  of  the  scleral 
conjunctiva  develops  at  the  corneal  limbus,  with  symptoms  of  a  con- 
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jimctival  catarrh,  which,  however,  is  often  devoid  of  importance.  The 
appearance  of  the  proliferation  varies.  Sometimes  it  is  a  diffuse  grayish 
turgescence  of  the  enlarged  limbus,  with  small,  transparent,  whitish, 
warty  eminences,  sharply  demarcated  against  the  cornea  or  overtopping 
it.  Sometimes  it  is  a  pale,  dirty  gray,  yellow,  reddish-gray  or  brownish- 
gray,  gelatinous,  warty  eminence,  which  looks  like  wax  and  spreads 
toward  the  conjunctiva  and  cornea.  Here  it  may  connect  with  a  cir- 
cmnscribed  opacity  of  the  adjacent  corneal  section  resembling  the  arcus 
senilis.  The  inferior  tarsal  conjimctiva  is  generally  pale,  dull,  somewhat 
thick  and  opaque,  ''as  if  covered  with  a  thin  layer  of  milk,"  or  it  is 
pervaded  by  minute,  whitish,  retiform  cicatricial  cords.  This  is  often 
accompanied  at  the  upper  lid — less  often  at  the  lower — ^by  papillary 
proliferations  of  the  tarsal  conjunctiva,  in  the  shape  of  hard,  partly 
fungiform,  dull  white  or  grayish-pink,  flat,  dry  eminences  disintegrated 
at  the  surface.     It  resembles  an  "irregular  street  pavement.'' 

Differential  Diagnosis. — As  to  trachoma,  comp.  p.  174.  The  initial 
stage  of  the  orbital  changes  is  often  mistaken  for  eczematous  con- 
junctivitis. 

The  subjective  complaints  are  lassitude  and  heaviness  of  the  lids. 
They  occur  almost  regularly  as  the  warm  weather  sets  in,  subside  in 
the  summer  during  even  a  short  cool  spell,  and  completely  disappear  in 
the  fall  and  winter.  The  objective  changes,  as  described,  persist  un- 
changed for  years,  but  gradually  disappear  almost  entirely.  Visible 
traces,  however,  often  p)ersist,  such  as  a  narrowing  of  the  corneal  area 
by  a  grayish  marginal  opacity — ^which  only  rarely  resembles  the  arcus 
senilis — slight  ptosis,  and  milky  opacity  of  the  palpebral  conjunctiva. 

The  general  examination  has  often  shown  anaemia.  The  secretion 
and  the  conjunctiva  reveal  abundant  eosinophile  cells.  Schleich  and  v. 
Michel  observed  imiversal  polyadenitis.  The  haemoglobin  count  was 
reduced  in  a  few  cases,  with  leucocytosis  of  varying  extent.  Kreibich 
attributes  the  affection  to  the  chemical  influence  of  the  sun's  rays.  This 
is  supported  by  the  investigations  of  Reis,  who  foimd  changes  in  the 
subtarsal  vessels  which  closely  resembled  degeneration  of  the  endothelia 
of  the  intima  produced  by  Rontgen  rays,  radimn,  or  high-frequency 
currents.  I  observed  a  fourteen-year-old  boy  in  the  high  school  at 
Bamberg  whose  pathological  manifestations  disappeared  spontaneously 
during  the  siunmer,  which  he  spent  in  the  forest  of  Franconia. 

Treatment, — A  change  of  residence  may  be  necessary,  woods  in  a 
medium  altitude  being  preferable.  Strengthening  diet  is  indicated  and 
improvement  of  the  metabolism,  with  administration  of  the  following 
remedies,  to  be  prescribed  alternately:  Fowler's  solution  and  syrup  of 
the  iodide  of  iron.  Locally:  Yellow  or  smoked  protective  spectacles. 
Palliative:     Ice  compresses,  instillations  of  five  drops  of  acetic  acid 
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(diluted  in  10.0  aq.  dest.);  of  tinct.  opii  crocat.  with  suprarenin  aa;  of 
holocaine  0.01,  alypin  0.2,  adrenalin  (1.0  :  1000.0),  0.1  aq.  dest.  15.0;  or 
inspergation  of  xeroform.  Massaging  the  conjunctiva  may  have  a 
favorable  effect. 

Von  Michel  advises  extensive  and  energetic  removal  of  the  firmly 
adherent  proliferations  with  the  sharp  spoon.  "Very  often  it  requires 
the  aid  of  scissors  to  remove  the  affected  tarsal  tissue.'' 

A.  and  J.  Lawson  report  the  "veritably  specific  effect  of  radiima,'' 
leaving  "the  scars  smooth,  tender  and  pale."  Further  experience  should 
be  awaited  regarding  this  treatment,  as  well  as  the  prophylactic  effect 
of  zeozon  instillation. 

14.  LYMPHOBfA  OF  THE  CONJUNCTIVA 

In  cases  reported  by  Greeff  and  Goldzieher,  the  transition  folds  and 
the  palpebral  conjunctiva  of  the  affected  eye  were  so  oedematous  that 
when  the  lids  were  everted  the  latter  presented  in  the  shape  of  ridges. 
The  hypera^mic  mucosa  was  covered  with  large  nimibers  of  "follicular" 
vegetations,  from  miliary  to  lentil  and  bean  size,  resembling  caruncles, 
which  protruded  at  the  conjunctiva  of  the  superior  fornix.  Goldzieher 
found  also  rather  hard,  lymphomatous  bundles  on  the  same  side  of  the 
neck,  and  Greeff  moderate  swelling  of  the  equilateral  pre-auricular 
gland. 

Treatment. — In  Greeff's  case  the  symptoms  gradually  subsided 
under  the  influence  of  cold  applications,  instillation  of  3^  per  cent, 
copper  sulphate,  and  hygienic  measures.  Goldzieher  removed  the  large 
nodules  with  scissors,  and  cauterized  the  bleeding  places  with  the  gal- 
vanic current.  The  latter  was  also  used  to  puncture  the  smaller  follicles. 
He  then  prescribed  daily  irrigations  of  the  conjunctiva  with  sublimate 
solution,  and  internally  arsenic  mineral  waters.  This  treatment  caused 
the  cervical  lymphomata  to  subside  rapidly. 

15.  EPITHELIAL  XEROSIS  OF  THE  CONJUNCTIVA 

With  the  exception  of  parenchymatous  xerosis — desiccation  of  the 
conjunctiva  and  cornea  (a  sequel  to  granular  conjimctivitis) — or  xerosis 
in  pemphigus,  after  diphtherial  conjuncti\ntis,  in  paralysis  of  the  facial 
nerve,  and  in  pronounced  exophthalmos  and  ectropion,  it  may  be  said 
that  benign  epithelial  xerosis  never  leads  to  serious  affections  of  the 
cornea.  It  is  almost  without  exception  bilateral.  The  exposed  part  of 
the  bulbar  conjunctiva  is  slightly  thickened  in  the  shape  of  an  isosceles 
triangle,  with  the  base  at  the  corneal  margin.  In  appearance  it  is  dull, 
without  lustre,  as  if  covered  with  dried  foam  or  whitish,  lardaceous, 
shining  deposits  (so-called  Bitot^s  spots).  They  have  been  observ^ed  in 
anaemic  cases,  both  scrofular  and  tubercular,  and  are  endemic  in  orphan 
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asylums;  but  they  axe  also  found  in  well-nourished  and  usually  healthy 
children.  There  is  often  decreased  lachrymal  secretion  and  hsemeralopia 
(torpor  retinae),  caused  by  insufficient  nutrition  of  the  retina. 

The  treatment  is  principally  causal.  Locally,  it  consists  in  improving 
the  dry  condition  of  the  eye,  and  inciting  lachrymal  secretion  by  moist 
heat  and  protective  bandages.  For  night-blindness  dark  protective  spec- 
tacles should  be  used.    As  to  malignant  epithelial  xerosis,  see  p.  203. 

i6.  PSEm>OPTERYGroM 

Pterygoid  or  pseudopterygium  usually  originates  by  contact  of  the 
chemotic,  infiltrated,  conjunctival  limbus  with  a  large  gonorrhoeal  or 
diphtherial  corneal  ulcer,  or  in  the  cicatricial  stage  of  granular  conjunc- 
tivitis. It  may  also  be  produced  by  bums  and  erosions  of  the  bulbar 
conjunctiva  and  cornea,  after  operative  removal  of  neoplasms  at  the 
corneal  margin.  It  is  less  frequently  caused  by  marginal  affections  of 
the  cornea,  as,  for  instance,  rodent  ulcer.  Its  shape,  form,  and  extent 
vary  considerably.  It  is  sometimes  surrounded  by  an  extensive  leucom- 
atous  corneal  opacity,  and,  unlike  true  pterygixmi,  is  not  confined  to 
the  nasal  or  temporal  side  of  the  cornea,  but  is  also  found  at  the  upper 
and  lower  corneal  margin;  it  does  not  grow  larger,  and  disappears  in  a 
short  time.  In  the  pseudo  form  there  is  often  a  symblepharon  due  to 
erosions  or  bums.  Furthermore,  it  is  adherent  to  the  cornea  by  the  apex 
only,  and  can  be  easily  brought  into  the  correct  position  by  operation. 

If,  however,  the  conjimctiva  is  dragged  into  a  torpid,  superficial  mar- 
ginal ulcer  of  the  cornea,  it  adheres  to  the  base  in  its  entire  extent.  It  may 
then,  like  true  pterygium,  advance  toward  the  centre  of  the  cornea. 

Treatment. — The  operative  removal  of  the  disturbances,  which 
manifest  themselves  in  the  form  of  mechanical  amblyopia,  restricted 
motility  of  the  eye,  impeded  lachrymal  absorption,  and  irritative  condi- 
tions, should  be  referred  to  the  ophthalmic  surgeon. 

17.   CIRCULATORY  DISTURBANCES  AND  HEMORRHAGES 

In  all  forms  of  chronic  anaemia  there  is  pallor  or  slight  ictems  of  the 
conjunctiva,  and  venous  hyperaemia  of  the  conjunctiva.  With  it  there 
are  sensations  of  ''dryness" — ''sand  grains  in  the  eye" — heaviness  and 
ocular  fatigue,  which  symptoms  are  more  prominent  in  the  morning. 

The  treatment  is  causal  and  local:  Instillation  of  tinct.  opium 
1-3  :  10-15  distilled  water.    More  energetic  remedies  are  not  borne  well. 

Spontaneous  extravasations  of  blood  under  and  into  the  conjunctiva, 
the  semilunar  fold,  and  caruncle  occur  in  varying  color,  thickness,  and 
extent  in  all  conjunctival  inflammations.  They  are  more  often  seen  in  the 
bulbar  portion  and  are  especially  prominent  in  the  upper  half  of  the  bulbar 
in  pneumococcus  infections.    Subconjunctival  hemorrhages  are  common 
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in  scorbutus,  leuksemia  and  other  general  diseases,  especially  pertussis 
(Plate  III,  Fig.  4),  as  well  as  in  contusions  and  head  injuries  of  all  kmds. 

These  hemorrhages  usually  disappear  spontaneously,  but  hemor- 
rhages of  the  free  surface  of  the  conjunctiva,  in  haemophiUacs,  are  not 
without  danger,  as  many  cases  have  bled  to  death.  In  a  squint  operation 
on  such  a  subject  it  became  necessary  to  resort  to  transfusion. 

Treatment. — In  scorbutus  and  Barlow's  disease — the  scorbutus  of 
infancy — ^rational  diet  is  of  the  greatest  importance,  as  explained  on 
p.  141.  In  extensive  hemorrhages  occurring  in  new  formations  and  diffuse 
inflanunations  pressure  bandages  may  become  necessary.  In  imcontrol- 
lable  hemorrhage  the  gentle  hsemostatic  remedies,  such  as  suprarenin 
or  alum,  are  to  be  tried  first.  The  Uds  should  be  closed  by  a  continuous 
sutiu'e,  and  subcutaneous  or  intravenous  infusion  of  salt  solution  tried. 

Extravasation  of  Serum  tinder  the  Conjunctiva. — Chemosis  is  caused 
by  plethora  of  the  conjunctival  vessels  and  the  pericorneal  subcon- 
junctival vessel,  or  by  stagnation  of  the  blood  and  lymph  in  the  con- 
junctiva, owing  to  dacryocystitis,  periostitis  of  the  orbital  margin,  or 
hordeolum  near  the  outer  canthus.  These  conditions,  hyperemia  of  the 
conjunctiva  and  swelling  catarrh  of  long  standing,  usually  give  rise  to  a 
mild,  more  or  less  transparent,  oedema.  On  the  other  hand,  in  acute 
gonorrhoeal,  trachomatous,  croupous,  or  diphtherial  conjunctivitis,  in 
acute  inflammation  of  the  uveal  tract,  cycUtis,  acute  glaucoma,  panoph- 
thalmitis and  orbital  phlegmons,  the  secretion  under  the  bulbar  con- 
j  unctiva  may  be  so  viscid  or  fibrinous  that  the  raised  part  has  a  gelatinous, 
yellowish  opaque  appearance,  towering  over  the  orbital  margin  like  a 
rampart. 

Serous  chemosis  is  due  also  to  occlusion  of  the  afferent  lymph- 
tracts,  as  in  suppuration  of  the  cervical  lymph-glands;  or  it  may  be  due 
to  blood  extravasations  imder  the  conjunctiva,  owing  to  the  spreading 
of  inflammatory  products  in  the  orbit.  These  forms  of  chemosis  are  often 
accompanied  by  oedema  of  the  Uds,  especially  in  acute  attacks.  In 
severe  inflammations  of  the  conjunctiva  or  uveal  tract  the  chemosis 
may  interfere  with  the  closing  of  the  lids.  In  inflammations  of  the  con- 
junctiva and  cornea,  attended  with  pronoimced  photophobia,  the  upper 
and  lower  palpebral  conjunctiva  may  bulge  out  (ectropiiun  spasticum), 
and  if  it  cannot  be  reduced,  several  scarifications  of  the  conjunctiva 
may  become  necessary. 

The  hyperaemic  chemosis  of  Bright's  disease  recurs  from  time  to 
time,  with  rapid  onset  and  rapid  disappearance. 

In  filtration  chemosis  the  aqueous  humor  infiltrates  under  the 
conjunctiva,  owing  to  marginal  corneal  fistulae,  the  defective  closure  of 
a  trauma  in  the  wall  of  the  anterior  chamber,  or  to  impaction  of  part 
of  the  iris  in  the  traumatic  canal  (cystoid  cicatrization). 
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i8.  NEW  GROWTHS  OF  THE  CONJUNCTIVA 

Congenital  new  growths  are  dealt  with  on  p.  11.  Those  acquired 
in  infancy  and  childhood  affect  principally  the  bulbar  conjunctiva  and 
fomices.  They  include  lymph-cysts,  serous  epitheUal  cysts,  cysts  due 
to  ligation  or  fold-formation  of  the  conjunctiva  following  chronic  blen- 
norrhoea  and  granular  conjunctivitis,  subconjimctival  serous  retention 
cysts  of  the  glands  of  Krause,  proliferation  cysts  of  spring  catarrh, 
hydatoid  cysts  and  traumatic  cysts,  and  cysts  due  to  destruction  of  the 
bulbar  capsule. 

Treatment. — If  cysts  produce  irritation  or  other  inconvenience, 
their  tips  are  removed  with  a  small,  sharp  hook,  and  the  walls  scraped 
with  the  sharp  spoon  or  carefully  cauterized  with  the  galvanic  current 
or  silver  nitrochlorate. 

Haemangioma  cavemosum  is  characterized  by  a  dark  red  or  blue- 
red  swelling.  It  occurs  in  the  bulbar  conjunctiva  and  is  often  accom- 
panied by  vascular  affections  in  other  parts  of  the  body  due  to  congenital 
telangiectasia. 

It  may  also  origmate  from  an  angioma  of  the  sclera,  an  angio- 
fibroma of  an  external  ocular  muscle;  or  from  an  injury,  like  that  of  the 
subcutaneous  vessels  from  appUcation  of  forceps.  It  may  rapidly  spread 
over  the  entire  bulbar  conjunctiva.  Angioma  occurs  most  frequently 
near  the  inner  canthus  and  the  neighboring  parts  of  the  bulbar  con- 
jimctiva.  It  may  spread  from  the  external  surface  of  the  lid  to  the 
palpebral  conjunctiva. 

Treatment. — If  possible  at  all,  excision  of  the  angioma  is  preceded 
by  ligation,  and  followed  by  careful  cauterization  with  silver  nitrate 
and  tincture  ferric  chloride  in  order  to  prevent  recurrence. 

Electrolysis  has  been  used  with  success.  Haemangioma  requires 
removal,  if  it  mterferes  with  lachrymal  absorption,  gives  rise  to  inflam- 
matory processes  in  the  conjunctiva,  impedes  the  movements  of  the 
eye,  or  endangers  the  cornea.  Enucleation  of  the  affected  eye,  with 
extirpation  of  the  new  growths  surrounding  the  cornea  and  of  a  few 
foci  in  Tenon^s  capsule  and  in  the  cellular  fat  tissue,  has  been  necessary 
only  in  a  single  case,  where  the  exceedingly  rapid  development  of  the 
angioma  could  not  be  arrested  even  by  electrolysis. 

If,  as  is  rarely  the  case,  a  closed,  cystic,  cavernous  lymphangioma 
develops  in  the  conjunctiva  it  should  be  removed. 

Papilloma  of  the  conjunctiva  has  either  a  slight  or  intensely  red 
tint.  It  is  of  irregular  formation,  and  has  an  uneven,  strawberry-like 
or  disintegrated  villous  appearance.  It  is  more  often  multiple  than 
solitary,  and  has  a  predilection  for  the  region  of  the  inner  canthus  and 
the  corneal  limbus.  Papilloma  should  be  removed  as  early  as  possible 
and,  owing  to  their  great  tendency  to  recrudescence,  the  wound  should 
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be  cauterized.  This  procedure  applies  also  to  primary  sarcoma  of  the 
conjimctiva  and  epibulbar  carcinoma.  Both  have  a  great  tendency  to 
reoccur.  They  are  most  often  found  in  the  exceedingly  vascular  limbus 
of  the  conjimctiva.  Metastases  occur  less  often.  Sarcoma  may  occasion- 
ally develop  from  a  pigmented  nsevus,  often  as  the  effect  of  a  tramna,  but 
it  very  rarely  penetrates  into  the  true  corneal  tissue,  sclera,  or  the  in- 
terior of  the  eye.  Carcinoma,  on  the  other  hand,  often  spreads  over 
the  cornea  and  sclera,  and  even  penetrates  from  the  limbus  into  the 
interior  of  the  eye,  along  the  lymph-sheaths  of  the  anterior  cihary  arteries. 

Treatment. — In  sarcoma  of  the  palpebral  conjunctiva  a  thorough 
and  early  removal  is  usually  sufficient.  In  epibulbar  sarcoma  enuclea- 
tion of  the  eye,  removal  of  the  orbital  tissue,  and  exenteration  of  the  orbit 
may  be  necessary,  in  case  the  bulbar  adnexa  and  the  orbital  tissue  are 
involved.  This  may  happen  if  the  other  eye  is  still  unaffected,  and  if 
the  sarcoma  again  and  agam  recurs  and  permanent  control  is  uncertain. 
In  epibulbar  sarcoma  Saemisch  advises  locating  the  base  first,  so  as  to 
prevent  hemorrhage.  In  epibulbar  carcinoma  the  defect  after  operation 
has  often  been  successfully  covered  by  drawing  the  adjacent  conjimctiva 
over  it. 

Of  independent  affections  of  the  semilunar  fold  and  the  caruncle, 
swelling  and  hypertrophy  due  to  hemorrhage  into  the  tissue  of  the  semi- 
limar  fold  have  been  observed  in  infancy.  So  have  lymphoma  and 
melanosarcoma. 

For  ophthalmia  nodosa,  injuries  of  the  conjimctiva  and  their  se- 
quete  (symblepharon),  see  *' Injuries." 
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Insufficient  general  nutrition,  as  well  as  impaired  nutrition  of 
those  parts  which  provide  the  vascular  supply  of  the  corneal  margin, 
exerts  an  injurious  influence  upon  the  cornea.  Elevation  and  maceration 
of  the  epitheUum — as  in  stagnation  of  pathological  secretion  in  the 
conjunctival  sac — ^will  allow  injurious  substances  to  exert  a  detrimental 
effect  upon  the  corneal  parenchyma.  This  is  also  favored  by  a  decrease 
in  normal  moisture  of  the  anterior  segment  of  the  globe,  especially  as 
that  part  of  the  cornea  is  normally  exposed  to  increased  evaporation. 
Infections  of  the  intermarginal  palpebral  fringe,  and  of  the  limbus  of 
the  bulbar  and  scleral  conjunctivae,  spread  by  continuity  to  the  cornea. 
The  marginal  vascular  network,  which  consists  of  loops  and  capillaries, 
may  be  responsible  for  simple  as  well  as  septic  emboli.  The  close  inter- 
relation between  these  vessels  and  those  of  the  conjunctiva,  sclera,  iris, 
and  ciliary  body  may,  by  metastatic  embolism  and  thrombosis,  disturb 
the  nutrition  of  the  cornea,  and  so  favor  the  development  of  ectogenous 
infections. 

For  the  same  reason,  deep  corneal  changes,  including  septic  ones, 
often  by  reaction,  cause  inflammatory  changes  in  the  cornea,  sclera,  and 
anterior  part  of  the  uveal  tract. 

Diagnosis. — The  following  conditions  are  important:  Microcornea, 
corneal  irregularities  from  old  scars,  inflammations  and  extensive  opaci- 
ties; keratoglobus,  keratoconus,  changes  following  interstitial  keratitis, 
pannus  and  excessive  cicatricial  tissue. 

Surface  changes  are  recognized  in  dayUght  by  the  window  reflex,  or 
in  artificial  Ught  by  obUque  illumination  on  the  anterior  surface  of  the 
cornea.  They  are  still  better  recognized  with  Placido's  keratoscope,  a 
metal  disc  with  concentric  white  and  black  circles.  A  substitute  may  be 
made  with  white  card-board. 

Changes  in  the  lustre  and  evenness  of  the  corneal  surface  produce 
indistinctness  and  distortion  of  these  pictures,  which,  under  normal 
conditions,  are  perfectly  sharp  and  clear.  If  there  is  lack  of  moisture  on 
the  surface  they  appear  dull  and  blurred.  In  recent  parenchymatous 
inflammation,  or  in  the  corneal  oedema  due  to  a  rise  of  intra-oeular 
tension,  the  surface  appears  sUghtly  punctated  or  ^^ breathed  on.''  The 
reflected  picture  is  Uke  an  illuminated  surface,  if  the  cornea  is  dull  and 
dry.  Tom,  distorted,  mixed,  and  indistinct  reflexes  are  caused  by  any 
inflammation  of  the  corneal  surface,  involving  loss  of  or  damage  to  the 
epitheUum,  to  new  growths  or  scars,  provided  there  has  been  loss  of 
tissue  in  the  deeper  layers  of  the  cornea. 
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The  comea  is  often  more  or  less  opaque.  The  opacity  may  be 
superficial,  or  deep,  partial,  total,  transparent,  dense,  isolated,  in  groups 
or  confluent.  The  design,  shape,  color,  and  extent  of  the  opacity  may 
Ukewise  vary,  as  may  the  consistency  of  the  surface  previous  to  the 
opacity.  Fresh  (inflammatory)  opacities  show  a  dull,  stippled  surface; 
old  (cicatricial)  ones  are  usually  shining.  The  whitish-gray  opacity  of 
old  age  in  the  marginal  zone  of  the  comea,  due  to  fatty,  granular  de- 
posits in  the  lamellae,  may  occur  in  childhood.  These  deposits  are 
distinguished  from  the  scars  of  marginal  ulcers  by  their  regularity  of 
shape  and  sharp  demarcation  toward  the  limbus.  They  do  not  exhibit 
new  blood-vessels. 

The  layer  harboring  the  opacity  can  be  recognized  with  a  loupe  by 
its  parallactic  displacement.  It  becomes  even  more  distinct  on  powder- 
ing the  comea  with  a  little  calomel. 

The  origin  of  opacities  varies.  In  the  epithelium  they  are  due  to 
thickening,  oedema,  or  necrosis.  The  opacity  of  fascicular  keratitis, 
which  is  located  between  the  epithelium  and  the  anterior  elastic  mem- 
brane, is  due  to  deposits  of  lime,  hyaUne,  and  fat.  In  pannus  it  is  caused 
by  deposits  from  exuding  cells  and  new  formation  of  tissue.  In  the 
parenchyma  it  is  due  to  oedema,  hemorrhages,  accumulations  from  ex- 
uding cells,  necrosis  of  corneal  corpuscles  (infiltration),  newly-formed 
connective  tissue  (scars,  callosities),  and  tumor  cells. 

The  posterior  elastic  membrane  and  its  epitheUimi  are  folded  and 
creased  (striated  keratitis),  and  there  are  Ugamental  opacities  in  the 
deep  parts  of  the  corneal  substance,  caused  by  tears  in  the  posterior 
elastic  membrane.  In  infantile  glaucoma  there  are  also  punctiform, 
grayish,  yellowish-gray,  or  yellowish-brown  deposits  on  the  lower  and 
middle  parts  of  the  posterior  corneal  surface.  They  are  sharply  demar- 
cated by  exuding  cells,  fibrinous,  coagulating  and  pigment  cells,  and  are 
thereby  distinguished  from  the  small  punctiform  infiltrates  located  in 
the  posterior  corneal  layer. 

Foreign  bodies  and  incrustations  of  lead,  silver,  mercury,  pigment, 
etc.,  may  be  found  in  the  various  corneal  layers. 

The  sensitiveness  of  the  comea,  which  may  be  impaired  in  herpes, 
paralysis  of  the  trigeminus,  and  glaucoma,  is  tested  with  a  fine  cotton 
tip.  Should  there  be  doubts  as  to  whether  the  dull  surface  is  due  to 
parenchymatous  keratitis  or  acute  glaucoma,  tonometric  examination 
will  decide  the  question.  An  epithelial  defect  of  the  cornea  stains  green, 
upon  instillation  of  2  per  cent,  fluorescin.  A.  v.  Reuss  uses  fluorescein 
and  methylene  blue,  the  latter  staining  only  the  corneal  substance,  so 
that  the  blue  comea  can  be  seen  within  a  green  areola. 

The  location  of  new  vessel  formation  in  the  comea  is  of  importance 
for  differential  diagnosis.    Thus  the  fine  vascular  bands  (Plate  VI,  Fig. 
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6)  or  pannus  (Plate  VII,  Fig.  2)  can  be  seen  as  red  strise,  running  super- 
ficially over  the  limbus,  either  parallel  or  converging  toward  the  centre 
of  the  cornea,  and  fusing  with  the  conjunctiva  or  episclera.  In  paren- 
chymatous keratitis  the  vessels  often  converge  toward  the  limbus, 
where  they  terminate  and  can  be  followed  with  the  loupe  (Plate  VII, 
Fig.  7).  Encroachment  of  the  net  of  marginal  loops  in  the  shape  of 
sectors,  or  m  a  circle  beyond  the  corneal  margin,  occurs  in  superficial  and 
deep  affections  of  the  cornea. 

Large  perforating  injuries  may  even  cause  inversion  or  eversion  of 
the  corneal  wound. 

Adhesion  of  the  cornea  to  the  bulbar  conjimctiva  (pseudopterygiiun) 
or  to  the  lids,  the  conjimctiva  of  the  fomices  and  of  the  lids,  can  easily 
be  recognized. 

For  the  detection  of  the  more  minute  changes  in  the  cornea  and  the 
anterior  section  of  the  globe,  examination  with  magnification  is  essential. 
The  Westin-Zehender  loupe  and  the  Czapski-Zeiss  binocular  microscope 
are  both  good.  The  latter  has  been  modified  by  Amberg  for  the  determi- 
nation of  the  depth  of  the  anterior  chamber  and  the  other  optic  constants. 
Illumination  of  the  sclera  with  reflected  light  serves  to  demonstrate 
minute  corneal  opacities,  lenticular  changes,  and  especially  atrophy  of 
the  iris. 

Another  important  question  is  whether  there  is  an  acute  conjunc- 
tivitis or  whether  the  conjunctival  irritation  is  secondary  to  a  serious 
corneal  affection.  This  is  especially  pertinent  in  the  initial  stages, 
where  the  exact  form  of  the  inflammatory  reaction  should  be  diagnosed. 
Pericorneal  and  ciliary  injections,  which  vary  considerably  in  degree, 
have  a  pale  violet  appearance,  distinguishing  them  from  the  injection 
in  acute  affections  of  the  conjunctiva  and  lids,  which  is  scarlet  or  brick- 
red.  They  are  fmliher  differentiated  by  the  fact  that  the  injected  ciliary 
vessels  are  not  clearly  outlined,  especially  when  the  bulbar  conjunctiva 
shows  serous  infiltration.  Ciliary  injection  is  therefore  more  diffuse. 
The  plethoric  vessels  of  the  bulbar  conjunctiva  are  movable,  the  deeper 
scleral  and  episcleral  vessels  are  not.  The  ciliary  vessels  may  be  emptied 
by  digital  pressure,  so  that  for  the  time  being  they  completely  disappear; 
the  dark  and  larger  vessels  of  the  conjunctiva  cannot  be  so  easily  emptied. 
Another  point  is  that  conjunctival  injection  is  most  pronounced  in  the 
fomices,  and  decreases  in  intensity  toward  the  cornea.  In  severe  in- 
flammatory processes  of  the  cornea,  sclera,  and  the  anterior  uveal  region, 
both  forms  of  injection  may  occur  together,  owing  to  numerous  anasto- 
moses in  these  regions.  For  example,  in  grave  inflammations  of  the 
conjimctiva  and  anterior  section  of  the  globe  the  episcleral  and  con- 
junctival networks  are  so  congested  that  an  exact  differentiation  is 
impossible. 
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In  glaucoma,  especially  the  chronic  form,  the  dilated  episcleral 
ciliary  veins  are  often  of  a  bluish  translucence. 

An  early  recognition  of  the  corneal  affection  is  important  for  correct 
treatment.  The  fact  can,  therefore,  not  be  snflSciently  emphasized  that 
repeated  and  even  daily  examination  is  of  the  greatest  importance.  This 
is  true  in  variola,  and  even  in  the  convalescent  stages  of  infectious 
diseases.  Following  tuberculosis  and  other  acute  febrile  diseases  grave 
eczematous  affections  have  often  been  observed. 


Fio.  28. 
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Yarioun  typiMi  of  iM^rpr^i  (^trn^MP.     ^ After  II*camuer.) 


X.  HERPES  OF  THE  CORNEA 

This  disease  docs  not  occur  as  often  in  children  as  in  adults.  It  is 
nion^  fnHiucntly  ^issixnatcil  with  mfluenza,  febrile  bronchitis,  and  acute 
pnounu>nia  than  with  typhoid  fever,  pertussis  and  intermittent  fever. 
It  is  nearly  «vlways  unilateral  tmd  accompanied  by  symmetrical  herpetic 
eruptions  of  the  face.  Rei*overj'  takes  place  in  from  two  to  four  or 
more  \vtvks»  ai\d,  pnnideil  treatment  has  been  correct,  without  leaving 
juiy  pn>i\ounctHl  tnuw  Otherwise  a  corneal  opacity  of  \-arying  degree 
nmy  {HM^sist,  {HTha{>s  acivmi^aixieil  by  jx^terior  sjTiechiae.  There  is 
considerable  laohrymation  :u\d  stabbing,  burning  pains,  tc^ther  with 
tl\e  stMisiUion  of  a  fonngn  Ixxly  in  the  eye,  ^^olent  photophobia  and 
nniness  of  the  oonjui\otiva.  There  n\ay  also  be  blepharospasm,  ciliary 
ueural^in  and  rtnhiction  of  the  intn^-ix^ular  tension.    Small  vesicles  in 
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varying  mimbers,  from  pin-head  size  to  a  miliary  seed,  containing  a 
limpid  or  slightly  turbid  fluid,  appear  anywhere  on  the  corneal  surface. 
The  vesicles  vary  in  shape,  sometimes  forming  a  bifurcated  line,  a  clover 
leaf,  or  rosary  figure  (Fig.  28). 

The  epithelial  covering  is  often  so  rapidly  desquamated  that  the 
cornea  seems  to  be  transparent,  enabling  the  physician  to  observe  a 
delicately  opaque,  irregular,  zigzag,  circumscribed  linear  marking  or 
stellate,  smalt  ulcers,  due  to  repeated  new  crops  of  herpes  vesicles  (kei^ 
atitis  dendritica,  ramiformis,  or  stellata).  In  the  first  stage  isolated 
defects  may  coalesce,  or,  less  often,  cause  a  suppurative  corneal  infiltnt- 


lUumiiuiliiig  Ictu. 


tion  accompanied  by  iridocycUtis  and  hypopyon.  Swellii^  and  hemor- 
rhage of  the  iris  may  accompany  the  disease  (Gilbert).  Shreds  of  the 
vesicular  covering  may  hang'down  from  the  invaded  areas  in  the  shape 
■0i  whitish. threads.  The  cornea  surrounding  the  ulcers  may  have  a 
fo^^  or  light  gray  appearance  or  present  opaque  striations.  Unlike 
herpes  zoster  ophthalmicus,  corneal  amesthesia  is  confined  to  areas 
denuded  of  epithelium.  Pronounced  pericorneal  injection  is  the  excep- 
tion.   During  convalescence,  glaucoma  may  appear. 

Even  with  lateral  illumination  (Fig.  29),  which  is  indispensable  in 
examination,  all  these  changes  in  the  anterior  segment  of  the  globe 
cannot  always  be  easily  recognized. 

Ip  doubtful  cases  a  2  per  cent,  solution  of  fluorescin  is  instilled,  the 
lids  are  closed  for  about  thirty  seconds,  and  the  excess  removed  with  a 
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4  per  cent,  solution  of  sodium  carbonate.  The  epithelial  defects  of  the 
cornea  are  then  stamed  green,  those  of  the  conjunctiva  yellow.  At  the 
same  time  it  is  often  foimd  that  the  loss  of  corneal  substance  is  much 
more  extensive  than  it  had  appeared  imder  focal  illumination.  The 
details  can  thus  be  better  recognized,  and  confusion  of  herpes  of  the 
cornea  with  phlyctenular  or  eczematous  keratitis,  with  ordinary  corneal 
ulcer,  with  epithelial  erosions,  with  superficial  punctate  keratitis,  or 
with  vesicular  (bullous)  keratitis  is  positively  prevented. 

Epithelial  erosions  heal  without  leaving  a  trace.  Hypersesthesia  or 
anaesthesia  of  the  cornea  is  absent.  In  eczematous  superficial  keratitis 
there  is  considerable  reaction  of  the  bulbar  conjimctiva.  Superficial 
punctate  keratitis  occurs  often  in  influenza,  with  catarrhal  irritation  in 
one  or  both  eyes.  In  herpes  or  erysipelas  there  are  small  gray  si)otSy 
irregularly  arranged  in  the  superficial  layers  of  the  cornea,  which  pro- 
duce a  dull,  punctate  appearance.  Powdering  with  calomel  will  cause 
them  to  disappear  after  a  few  weeks  or  months.  Irritation  of  the  iris, 
if  present,  is  relieved  by  instillations  of  scopolamine.  The  resulting 
central  maculae,  however,  may  lead  to  considerable  reduction  of  visual 
acuity. 

Vesicular  (bullous)  keratitis  is  due  to  degeneration.  The  corneal 
epithelium  is  raised  in  the  shape  of  vesicles  with  Umpid  contents,  or  of 
larger  fluctuating  ones,  which  soon  burst.  In  most  cases  the  affection 
is  a  sequel  of  absolute  glaucoma. 

The  prognosis  is  relatively  favorable,  if  the  affection  has  been  early 
recognized  and  treated.  There  are  no  relapses,  imless  the  causative 
disease  recurs. 

Treatment. — In  my  experience,  the  recovery  is  most  quickly  effected 
as  follows:  Begin  with  a  fluorescin  instillation  and  touch  the  vesicles 
and  herpetic  ulcers  with  concentrated  tincture  of  iodine  (inspissated  to 
one-half  to  one-third  of  the  original  solution) ;  apply  a  well-fitting,  moist 
dressing  (cataplasma  Langlebert,  etc.,  p.  332).  This  procedure  may 
have  to  be  repeated  several  times. 

A.  V.  Reuss  uses  electrolysis  with  good  results.  Having  stained  the 
ramifications  of  the  herpetic  ulcers  with  methylene  blue,  he  appUes  along 
the  grooves  a  platinum  electrode,  the  size  of  a  pin-head. 

If  increase  of  intra-ocular  pressure  is  suspected,  pilocarpine  (equal 
parts  of  2  per  cent.  Gm.,  and  morphine  ^  per  cent.  Gm.)  is  instilled. 
Otherwise  pain  and  subsequent  iridocyclitis  are  reUeved  by  instillations 
of  atropine,  as  required.  A  little  dionin  powder,  applied  to  the  conjunc- 
tival sac,  will  also  relieve  the  pain.  In  the  presence  of  iridocyclitis  and 
hypopyon,  heat  is  applied  at  regular  intervals. 

So-called  irritative  remedies,  which  serv^e  to  mcrease  the  fluid,  are 
used  to  clear  up  any  persisting  corneal  opacity  consisting  of  cicatricial 
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connective  tissue.  They  will  also  aid  in  preventing  a  relapse.  Owing 
to  the  fact  that  the  eye  soon  becomes  accustomed  to  this  irritation,  the 
various  remedies  are  used  alternately  and  continued  for  several  weeks, 
as  may  be  necessary.  Aside  from  inspergation  of  calomel,  application 
of  yellow  salve  and  iodoform  ointment,  instillation  of  potassiimi  iodide 
(pot.  iod.  0.4,  sodium  bicarbon.  0.2,  distilled  water  10.0),  of  equal  parts 
of  turpentine  oil  and  olive  oil,  of  dionin  5  to  10  per  cent.  (Plate  II,  Fig.  3), 
tinct.  opii  crocata,  the  same  remedy  evaporated  to  one-half  to  one-third 
(tinct.  opii  inspissata),  are  useful  for  this  purpose.  Spraying  with  hot 
steam  through  an  atomizer,  illimiination  of  the  cornea  with  incandescent 
light,  and  radiation  of  the  eye  with  hot  air  are  other  remedies.  Sub- 
conjunctival injections  of  2,  3,  or  4  per  cent.  saUne  solution  are  used  in 
obstinate  cases.  It  is  often  possible  to  sooner  or  later  clear  up  the 
corneal  scar  considerably  and  to  restore  visual  acuity  to  some  extent. 
The  younger  the  child,  the  better  will  be  the  result. 

Staining  the  spots  with  the  best  India  ink  or  creating  an  optical 
pupil  should  be  left  to  the  ophthalmologist.  In  extensive,  centrally- 
located  opacities  this  will  not  be  resorted  to  imtil  conservative  treat- 
ment, as  described  above,  gives  no  more  hope  of  success;  that  is,  when 
the  opacity  no  longer  shows  changes  and  the  eye  has  become  completely 
devoid  of  irritation.  The  power  of  restoration  of  the  youthful  cornea, 
and  the  continuous  effect  of  conjimctival  stimulation,  are  so  great  that 
there  may  still  be  spontaneous  improvement  after  the  lapse  of  a  long  time. 
No  operation  is  permissible  imless  justified  by  careful  fimctional  tests. 

None  but  flat  and  firm  corneal  scars  are  suitable  for  tattooing;  in 
thin  or  prolapsed  scars  the  procedure  may  cause  maceration,  protrusion, 
and  glaucoma.  It  may  cause  a  recurrence  of  iridocyclitis,  after  a  serious 
attack  of  this  disease  has  been  overcome.  For  the  same  reason,  a  corneal 
scar  with  impaction  of  the  iris  (so-called  anterior  synechise)  must  not 
be  tattooed. 

Adler  and  others  advise  electrolysis  to  clear  up  old  corneal  opacities. 
The  cathode  of  a  direct  current  of  0.2-0.5  Ma.  is  applied  to  the  cocainized 
cornea  for  ten  or  fifteen  seconds.  The  anode  is  applied  to  the  temple  or 
the  nape  of  the  neck.  According  to  indications,  this  treatment  is  re- 
peated at  interv^als  of  from  eight  to  ten  days.  The  electrode  consists  of 
a  solid  silver  cylinder  of  7  mm.  diameter,  and  is  shaped  to  the  corneal 
curvature.  With  the  exception  of  the  contact  surface,  it  is  covered  with 
an  insulating  caoutchouc  cover  and  the  contact  is  effected  by  a  drop  of 
mercury  which  readily  adheres  to  the  concave  surface  of  the  cylinder. 
If  the  opacities  are  small,  the  cathode  is  pro\dded  with  a  small  silver  or 
platinum  head,  which  is  moved  to  and  fro  over  the  opacities. 

Reisinger  was  the  first  to  attempt  replacing  the  opaque  cornea  by 
a  transparent  substance,  but  thus  far  only  Zirm  and  Clausen  have  sue- 
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ceeded  in  eflfecting  complete  keratoplasty.  In  partial  keratoplasty  (A. 
V.  Hippel)  there  have  been  successes  as  well  as  failures.  Lohlein's  pro- 
cedure consists  in  most  careful  transplantation  of  a  flap  of  cornea,  adapt- 
ing it  to  the  neighboring  conjimctiva  and  taking  the  greatest  care  to 
furnish  the  same  nutritive  conditions  imder  which  the  flap  had  previously 
existed.  The  procedure  requires  great  technical  skill,  but  seems  to 
promise  better  results  than  the  others. 

In  any  case,  such  surgical  interference  is  permissible  only  after  it 
has  been  definitely  estabUshed  that  optical  iridectomy,  with  or  without 
tattooing  of  the  corneal  scar,  offers  no  hope  of  improvement  of  vision. 

2.  KERATITIS  DISCIFORMIS  (Plate  VII,  Fig.  4) 

Keratitis  disciformis  (Fuchs)  has  been  observed  after  infection  of 
the  cornea  by  vaccine  poison  or  variola,  herpes  febrilis,  superficial  cornea 
and  injuries  without  demonstrable  cause.  It  consists  of  a  grayish  disc- 
shaped opacity  of  the  middle  corneal  layer.  The  opacity  is  most  dense 
in  the  centre — that  being  the  place  of  the  primary  epithelial  lesion — 
and  is  demarcated  from  the  healthy  tissue  by  a  grayer  margin  or  by 
several  concentric  lines. 

The  affection  persists  several  weeks  or  months,  is  not  accompanied 
by  pronounced  irritation,  but  often  leads  to  permanent  opacity  of  the 
affected  region.    Symptoms  of  glaucoma  have  been  observ^ed. 

The  treatment  consists  in  an  attempt  to  clear  up  the  infiltration  by 
the  application  of  heat,  using  an  electrothermophore  during  the  day  and 
an  antiphlogistic  dressing  at  night. 

In  one  case  I  succeeded  in  effecting  an  almost  complete  cure  by 
repeatedly  painting  the  centre  of  the  infiltrate  with  concentrated  tinc- 
ture of  iodine.  In  addition,  for  purposes  of  prophylaxis,  I  prescribed 
*  instillations  of  pilocarpine-morphine  in  the  evening  before  retiring. 

3.  ECZEMATOUS  ULCERS  OF  THE  CORNEA  (Plate  VI,  Fig.  4) 

This  affection  is  a  scrofulotubercular  manifestation,  often  very 
obstinate  and  prone  to  relapses.  It  sometimes  originates  in  the  corneal 
periphery  as  an  infundibular,  marginal  ulcer,  secondary  to  a  so-called 
serous  eruption,  originally  situated  on  the  limbus.  It  appears  as  a  very 
vascular  marginal  infiltration,  the  semilunar  apex  of  which  is  displaced 
below  Bowman's  membrane  toward  the  centre  of  the  cornea  (progressive 
ligamentous  or  fasciculated  keratitis)  (Plate  VI,  Fig.  6).  At  other  times 
it  arises  from  the  confluence  of  a  large  number  of  small  phlyctenules  in 
the  limbus,  producing  an  annular  ulcer  which  may  be  complicated  by  an 
extensive  areolar  infiltration  toward  the  corneal  centre.  This,  however, 
is  not  to  be  confused  with  superficial  vascular  keratitis  which,  together 
wnth  the  phlyctenules,  disappears  without  noteworthy  injury  to  the 
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corneal  tissue.  The  independent  eczematous  corneal  eruption  occurs 
in  a  different  form.  There  are  either  superficial  phlyctenules,  with  per- 
haps a  slight  loss  of  substance,  or  there  is  a  gray-white  or  yellow,  deep 
infiltration.  If  the  posterior  layers  are  involved,  it  may  lead  to  a  corneal 
abscess,  consequent  iridocyclitis,  perforation,  and  the  usual  sequelae. 
But  even  without  this  compUcation,  healing  proceeds  very  slowly,  leav- 
ing a  permanent,  visible  opacity  of  the  cornea  and  a  corresponding 
reduction  of  vision. 

Treatment. — In  vascular  superficial  keratitis  it  is  sufficient  to 
insufflate  calomel,  or  introduce  yellow  oxide  of  mercury  ointment  in 
the  conjimctival  sac.  New  and  superficial  eruptions,  attended  by 
photophobia,  are  best  prevented  by  atropine  instillations,  protecting 
the  eyes  from  excessive  Ught  by  smoked  spectacles.  Fresh,  large  mar- 
ginal pustules  are  energetically  painted  with  concentrated  tincture  of 
iodine.  The  infundibular  marginal  ulcer  requires  instillations  of  physos- 
tigmine  to  prevent  perforation  (0.05  :  10.0),  and  a  duplex  bandage.  In 
impending  perforation,  with  distinct  constriction  of  the  pupils  due  to 
physostigmine,  the  ophthalmologist  may  find  it  advisable  to  open  care- 
fully the  base  of  the  ulcer  by  galvanocautery. 

In  order  to  prevent  detachment  of  the  lens  by  too  rapid  evacuation 
of  the  aqueous  humor,  and  to  protect  the  lens  and  iris  from  injury,  the 
galvanic  needle  should  be  heated  to  a  light  red  point,  which  is  allowed  to 
act  for  a  moment,  before  penetrating  deeper.  In  the  presence  of  hypo- 
pyon, a  single  cauterization  of  the  ulcerous  base  may  be  sufficient  to  effect 
evacuation  of  the  aqueous  humor.  Cauterization  is  interrupted  as  soon 
as  a  serous  or  purulent  droplet  appears  at  the  base  of  the  pimcture. 

Cauterization  of  the  other  areas,  where  there  is  the  loss  of  substance, 
is  injiuious  if  the  ulcers  are  large,  as  it  may  be  the  means  of  causing  pro- 
lapse of  the  iris  and  subsequent  staphyloma.  The  aqueous  humor,  oozing 
out  of  the  pimctiu^,  helps  to  clean  the  corneal  ulcer.  Rest  in  bed  with 
a  duplex  bandage  usually  effects  a  prompt  cure.  The  bandage,  which 
prevents  any  movement  of  the  affected  eye,  contributes  rapidly  to  a 
favorable  result,  unless  it  causes  delirium.  In  that  case  it  is  contra- 
indicated. 

Careful  pimctiu^  often  causes  a  prolapsed  iris  to  retract.  This, 
with  the  aid  of  a  duplex  bandage,  may  lead  to  a  solid,  smooth,  corneal 
scar. 

It  requires  the  services  of  an  ophthalmologist  to  cover  the  ulcer 
with  a  conjunctival  flap.  The  treatment  of  all  but  the  simplest  forms 
of  the  disease  is  best  left  to  the  specialist. 

In  fasciculated  infiltration,  massage  with  highly  concentrated  yellow 
ointment  is  indicated,  if  the  apex  of  the  infiltration  is  neither  raised  nor 
yellow,  but  rather  flat  or  gray,  with  a  band-like  opacity.    If  the  apex  of 
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the  infiltration  is  much  raised  and  yellow,  and  if  there  are  striated  opaci- 
ties toward  the  centre  of  the  cornea,  it  points  to  a  spreading  of  the 
process.  This  must  be  arrested  by  careful  cauterization  under  local 
anaesthesia,  especially  since  Axenfeld  has  invariably  found  pneumococci 
at  the  apex  of  the  infiltrate.    General  anaesthesia  is  rarely  necessary. 

I  effect  this  cauterization  by  painting  with  liquefied  carbolic  acid, 
using  a  small,  finely-pointed  brush,  and  applying  the  substance  to  the 
affected  region  imtil  it  is  distinctly  white.  The  fascicular  infiltration  is 
not  touched.  So  long  as  the  eye  is  not  moved  and  none  of  the  carbolic 
acid  comes  in  contact  with  the  conjimctiva  of  the  lids,  this  procedure  is 
quite  painless,  if  carefully  executed.  This  is  preferable  to  painting  with  the 
mitigated  silver  nitrate  stick,  as  practised  by  Horner,  because  only  those 
parts  are  cauterized  which  are  in  immediate  contact  with  the  brush — ^pro- 
vided, of  course,  that  the  latter  is  not  overcharged  with  the  carbolic  acid. 
Any  excess  is  removed  by  first  applying  the  brush  to  a  piece  of  blotting 
paper.  Carbolic  acid  penetrates  more  effectually  to  the  deeper  parts 
of  the  affected  zone,  and  it  is  superior  to  galvanocautery,  because  the 
heat  radiated  by  the  latter  spreads  beyond  the  point  of  cauterization. 

In  annular  ulcer,  the  eczema  of  the  lid  margins  demands  attention 
(comp.  p.  89) ;  but  as  there  is  usually  eczematous  or  oedematous  catarrh 
of  the  conjunctiva,  the  copious  secretion  is  first  removed  by  painting 
the  everted  palpebral  conjunctiva  and  fornix  carefully  with  absolutely 
neutral  lead  acetate  (0.5-1.0  :  30.0).  The  eye  is  then  carefully  cleansed, 
so  as  scrupulously  to  protect  the  cornea  from  lead.  Or  the  conjimctiva 
may  be  painted  with  a  silver  acetate  solution,  or  the  stronger  silver 
nitrate  solution  (0.25-0.5  :  30.0) .  A  duplex  bandage,  which,  if  necessary, 
is  moistened  at  frequent  interv^als  with  a  3  per  cent,  boric  acid  solution, 
may  be  applied  over  night. 

Homer  observed  grave  areolar  infiltration  in  cases  where  the  cornea 
was  almost  entirely  infiltrated;  this  condition  was  removed  in  two  or 
three  days  by  a  firmly  appUed  pressure  bandage,  ''so  that  there  was 
practically  no  noteworthy  opacity  left.'' 

''The  pressure  bandage  is  firmly  applied.  The  palpebral  borders 
being  usually  eczematous,  they  are  first  painted  with  silver  nitrate; 
the  lids  are  covered  with  a  small  piece  of  linen,  over  which  salicylated 
cotton  is  applied.  A  flannel  bandage  is  then  bound  over  it  very  tightly. 
The  bandage  is  renewed  twice  daily,  especially  if  there  are  excoriations 
and  eczema  of  the  lids.  A  wet  saUcylic  bandage  may  be  used,  instead  of 
the  dry  one.  The  cotton  is  moistened  with  a  cold,  saturated  solution 
(1  :  300),  and  by  poiuing  some  of  the  solution  over  the  bandage  from 
time  to  time  its  antiseptic  effect  is  constantly  renewed.'' 

Independent,  superficial,  small  or  large  phlyctenules  and  pustules 
are  found,  either  isolated  or  multiple,  in  the  medial  parts  of  the  cornea. 
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The  sensitiveness  of  the  injured  trigeminus  ends  is  reduced  by  atropine 
(0.1  :  15.0),  using  every  precaution  to  avoid  atropine  poisoning,  to  which 
infants  are  particularly  Uable. 

Deeper,  abscess-like  infiltrations  may  soon  be  complicated  by  irido- 
cyclitis and  hypopyon.  They  likewise  require  atropine.  During  the  day 
an  electrothermophore  of  chamomile  cataplasms  is  applied  (comp.  p. 
219).  At  night  both  eyes  are  covered  with  langlebert's  cataplasm  or 
an  antiphlogistic  dressing. 

When  the  ulcers  begin  to  heal,  instillation  of  fluorescin  will  indicate 
the  fact.  As  soon  as  the  irritation  of  the  superficial  trigeminus  endings, 
the  photophobia,  and  the  spastic  contractions  of  the  orbicularis  decrease, 
yellow  ointment,  freshly  and  carefully  prepared,  is  applied  daily  to  the 
lower  part  of  the  conjunctival  sac.  An  amount  from  the  size  of  a  hemp- 
seed  to  that  of  a  small  pea  is  used  imtil  the  eruptions  are  healed  and  the 
vascular  repair  work  has  disappeared. 

According  to  Goldzieher,  phlyctenular  corneal  infiltrates  which  ex- 
tend to  the  deep  parts  should  also  be  looked  after.  They  are  accompanied 
by  softness  of  the  globe,  and  may  run  an  exceedingly  dragging  course. 
They  usually  occupy  the  centre  of  the  cornea,  and  gradually  fuse  with 
the  transparent  tissue,  leaving  indistinct  margins.  In  other  cases  they 
are  irregularly  shaped,  confluent  gray  infiltrations,  centrally  situated, 
with  evidences  of  vascular  superficial  keratitis;  in  others,  again,  the 
phlyctenular  infiltrates  are  accompanied  by  corneal  scars  and  anterior 
synechisB.  The  anterior  chamber  is  shallow,  the  pupil  considerably 
contracted,  and  the  iris  greatly  discolored.  As  a  rule,  there  are  increased 
lachrymation  and  ciUary  neurosis.  Mydriatics,  even  if  repeatedly  in- 
stilled, will  not  dilate  the  pupil.  All  this  suggests  that  the  cornea  allows 
the  aqueous  humor  to  escape  through  a  corneal  fistula,  which  relaxes 
the  tension  in  spite  of  increased  secretion. 

Treatment. — Nothing  short  of  repair  of  the  fistula  will  effect  a 
ciu'e.  First,  a  duplex  bandage  is  appUed  to  keep  all  pressure  away  from 
it,  and  is  continued  for  eight  or  ten  days.  If  this  is  imsuccessful,  the 
fistula  is  superficially  and  carefully  cauterized  with  a  galvanocautery 
needle  (Plate  XXI,  Fig.  10),  local  anaesthesia  being  applied  for  the 
purpose.    A  duplex  bandage,  renewed  daily,  is  appUed  for  several  days. 

As  improvement  sets  in,  the  tension  of  the  globe  increases,  and  a 
mydriatic,  which  had  so  far  been  prevented  from  entering  the  anterior 
chamber  by  the  exuding  aqueous  humor,  can  now  exert  its  effect.  The 
hyperaemia  of  the  iris  and  the  cihary  neurosis  now  gradually  abate.  As 
soon  as  they  have  completely  subsided,  vascularization  has  begim  and  the 
crusts  have  fallen  off,  irritative  remedies  are  applied  in  the  way  described. 

There  are,  however,  cases  of  eczematous  conjunctivo-keratitis 
which,   owing  to  unfavorable  home  conditions,   etc.,   suffer  frequent 
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relapses.  This  is  due  to  chronic  rhinitis  and  chronic  oedematous  or  pachy- 
dermal  swelling,  usually  of  the  upper  lid,  which  defies  even  the  most 
careful  treatment.    Waters  containing  salt  and  iodine  may  effect  a  cure. 

In  scrofulous  processes  of  the  cornea,  subconjunctival  injection  of 
air  is  reported  to  have  been  successfully  employed,  the  air  being  sterilized 
by  aspiration  through  a  tube  made  incandescent  in  a  spirit  flame  (Terson). 
This  process  requires  further  testing. 

According  to  Heddaeus,  scrofulous  corneal  affections  heal  much 
better  and  more  thoroughly  with  the  internal  administration  of  mercury 
than  with  any  other  medication.  In  mild  cases  calomel  is  given  in  the 
shape  of  powder,  the  dose  being  a  milligranmie  for  each  month  of  the 
child's  age,  or  a  centigramme  for  each  year.  The  maximum  dose  is  0.05. 
In  grave  cases  the  inunction  treatment  is  indicated  in  spite  of  initial 
exacerbations.    (Also  compare  pp.  91  and  145.) 

4.  PANNUS  OF  THE  CORNEA  (Keratitis  Pannosa) 

This  is  a  subepithelial,  grayish,  connective-tissue  infiltration  of  the 
cornea,  which  is  chiefly  permeated  by  branches  of  the  vessels  of  the 
superficial  net  of  marginal  loops.  It  principally  occurs  in  relapsing 
ulcerative  or  obstinate  corneal  processes. 

Differential  Diagnosis, — The  pannus  in  relapsing  eczematous  kera- 
titis spreads  in  sectors,  irregularly  and  in  different  directions.  The 
t>T)ical  trachomatous  pannus,  on  the  other  hand,  forms  numerous  small 
superficial  infiltrates  and  ulcers,  which  nearly  always  spread  in  a  falci- 
form shape  from  the  upper  corneal  margin.  They  are  much  less  fre- 
(juently  found  in  the  lower  margin.  Should  the  cornea  be  mechanically 
irritated,  as  in  displacement  of  the  cilia,  it  may  penetrate  into  deep  parts 
(pannus  crassus).  The  conjunctiva,  notably  the  superior  tarsal  one, 
undergoes  granular  cicatrization. 

Eczematous  and  trachomatous  pannus  also  occur  together. 

Degenerative  pannus  is  the  vascular  connective-tissue  proUferation 
which  occurs  at  various  parts  of  the  conical  border  in  eyes  that  have 
lost  their  visual  power  through  iridocycUtis  or  glaucoma.  These  prolif- 
erations may  also  be  due  to  suj^rficial  corneal  defects.  They  may 
represent  a  reactive  and  reparatory  process,  as,  for  instance,  the  epaulette- 
shaped  pannus  hi  parenchimatous  keratitis,  which  is  sometimes  situated 
superficially,  and  sonietmies  in  the  deeper  parts.  They  may  undergo 
involution,  as  in  eczematous  pamius,  to  such  an  extent  that  no  traces 
can  be  detecteil  by  superficial  inspection.  On  the  other  hand,  intrac- 
table trachomatous  pannus  often  leads  to  keratectasia,  with  secondary 
glaucoma  and  keratosis  of  the  cornea  (xerophtluihnos). 

Successful  treatment  can  be  given  only  in  a  hospital.  Cure  of  the 
underlying  cause  will  arrest  the  vascular  new  tonnations.    Thus,  it  will 
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be  necessary  in  pannus  and  eczematous-trachomatous  keratitis  to 
supplement  or  alternate  the  trachoma  treatment  by  local  treatment 
directed  against  the  eczema.  Fresh  crops  are  treated  with  ice  compresses 
to  be  applied  from  fifteen  to  thirty  minutes  three  or  four  times  daily, 
also  cocaine-byrolin  salve  or  novocaine-suprarenin  salve  (novocaine  0.1; 
suprarenin.  boric.  1.0  :  1000.0-0.5;  amyloglycerine  10.0).  If  the  iris 
is  irritated,  atropine-morphine  ointment  should  be  used.  In  corneal 
ulcers  the  remedies  mentioned  on  p.  196  should  be  tried,  in  order  to  clear 
up  the  cornea. 

5.  MARANTIC  NECROSIS  OF  THE  CORNEA  (Keratomalacia) 

This  infection  occurs  in  infancy,  chiefly  as  a  sequel  to  typhoid  fever, 
measles,  scarlet  fever,  and  variola.  It  is  also  found  in  general  tuberculosis, 
congenital  syphilis,  diseases  of  the  brain  and  meninges,  in  profuse  diar- 
rhoea or  serious  digestive  disturbances  due  to  exclusive  vegetable  diet, 
and  in  prolonged  sickness.  Debilitated  children,  and  those  whose  nutri- 
tion is  defective  in  the  first  months  of  Ufe,  are  usually  affected.  If  the 
condition  continues,  the  disease  may  occur  at  a  later  period  as  well.  As 
a  rule,  these  infants  are  brought  up  on  artificial  food. 

Ocular  affections,  even  sUght  ones,  favor  development  of  necrosis. 
It  may  be  preceded  by  corneal  xerosis  which  has  spread  from  the  scleral 
conjunctiva.  Conjunctival  xerosis,  with  corneal  disintegration  in  one 
eye,  may  occur  without  involving  the  cornea  of  the  other  eye. 

The  corneal  affection  is  bilateral,  as  a  rule,  running  the  same  course 
in  both  eyes.  In  the  initial  stage  the  lower  half  of  the  cornea  exhibits  a 
diffuse  or  dirty  yellow  opacity.  If  the  epitheUal  lining  is  still  present, 
it  will  be  found  rough,  uTegularly  stippled,  dry  and  loose.  The  trans- 
versely oval  opacity  of  the  lid-fissure  zone  of  the  cornea  is  soon  replaced 
by  a  loss  of  substance  with  a  gray-yellow-white  discoloration  of  the  base, 
which  extends  over  the  entire  depth  and  surface  of  the  cornea  and  may 
early  perforate,  causing  prolapse  of  the  iris.  Again,  milky-looking  shreds 
of  the  cornea  may  become  detached,  leading,  after  the  lapse  of  a  few 
weeks,  to  perforation  of  the  cornea  with  prolapse  of  the  iris.  This  hap- 
pened in  the  right  eye  of  one  of  our  cases,  in  which  the  shreds  measured 
5  mm.  in  diameter  and  about  1/20-1/10  mm.  in  thickness.  Perforation 
did  not  occur  in  the  left  eye.  Later  the  peripheral  parts  of  the  coniea 
cleared  up.  An  adherent  leucoma  developed  in  the  right  eye,  and  in 
the  left  a  central  macula.    The  illness  was  of  about  two  months'  duration. 

The  scleral  conjunctiva  varies  in  color  between  dark  bluish-red, 
pale  yellow,  and  pale  pink ;  or  it  resembles  the  surface  of  the  cornea,  is 
dry,  like  epidermis,  and  is  covered  with  a  whitish  fatty  substance,  to 
which  tears  will  not  adhere.  As  soon  as  complications  with  iridocyclitis, 
hypopyon,  or  panophthalmia  set  in,  as  nearly  always  happens  in  grave 
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cases,  the  bulbar  conjunctiva  becomes  distinctly  redder,  especially  in 
the  lower  half  of  the  cornea.  Slight  oedema  of  the  lids,  redness  of  the 
palpebral  conjunctiva  and  the  fomices  will  follow,  with  moderate,  muco- 
purulent secretion,  which  later  changes  to  a  clear,  yellow,  serous  one. 
The  lids  are  not  closed  during  sleep,  but  rather  gap,  so  that  in  deep  sleep 
the  lower  half  or  the  corneal  centre  is  more  or  less  visible. 

Keratitis  in  lagophthalmos  affects  the  cornea  chiefly  by  the  large 
general  loss  of  water,  and  is  distinguished  from  the  condition  just  de- 
scribed by  the  undisturbed  closure  of  the  lids.  Malacia  of  the  cornea 
occurs,  while  the  general  condition  of  the  patient  is  still  good,  but  in 
pedatrophia  (tabes  mesenterica)  it  is  distinctly  dangerous  to  life,  par- 
ticularly in  infancy.  Marantic  corneal  ulcers  occurring  in  measles, 
scarlet  fever,  diphtheria,  in  the  exsiccating  stage  of  variola  or  the  later 
stages  of  typhoid,  run  a  less  rapid  course.  They  are  often  complicated 
by  abscesses  in  other  parts  of  the  body,  which  usually  begin  with  a 
central  infiltration  and  change  to  ulcers.  There  is  considerable  injection 
of  the  conjunctiva  and  ciliary  vessels,  photophobia,  more  or  less  pro- 
nounced ciUary  neurosis,  and  often  great  irritation  of  the  iris,  with 
turbidity  of  the  aqueous  humor  and  hypopyon. 

The  origin  of  these  manifestations  is  partly  ectogenous.  A  physician, 
for  instance,  accidentally  thrust  a  finger  into  his  eye  while  performing 
vaccination,  and,  although  he  washed  the  organ  out  immediately,  a 
violent  inflammation  of  the  cornea  developed,  leading  to  extensive 
opacity.  According  to  Schreiber,  insufficient  regeneration  of  the  cornea 
following  loss  of  substance  may  also  be  a  factor,  and  be  present  several 
weeks  before  the  first  symptoms  of  pedatrophia. 

TreatmenL — The  prognosis  of  infantile  keratomalacia  is  imfavor- 
able,  owing  to  its  precipitate  course.  In  very  yoimg  children  the  mor- 
tality amounts  to  about  fifty  per  cent.  Nevertheless,  the  treatment  is 
sometimes  moderately  successful.  Homer  succeeded,  in  a  case  of  heredi- 
tary syphihtic  keratomalacia,  in  preserv^ing  the  cornea  with  a  large 
leucoma,  in  spite  of  perforation.  His  treatment  was  a  general  mercurial 
one  and  apphcation  of  an  occluding  bandage.  An  important  part  of  the 
treatment  is  improvement  of  the  general  condition  by  attending  to  the 
digestion,  heart  and  diet.  The  internal  use  of  quinine  has  also  been 
favorably  mentioned.  Local:  Protection  of  the  bulbar  surface  by  a 
moist  duplex  bandage  in  order  to  guard  the  cornea  against  further  desic- 
cation ;  inspergation  of  a  non-irritative,  finely  pulverized,  germ-free  anti- 
septic, Uke  airol  or  iodoform,  by  means  of  a  small  calcinated  spoon  once 
or  twice  daily;  and,  as  soon  as  the  infiltration  has  been  somewhat  ar- 
rested, apphcation  of  heat.  In  order  to  stimulate  circulation  the  heat 
should  be  uninterrupted,  except  when  necessary. 

Moist  heat  applied  by  cataplasms,  as  described  on  p.  219,  is  partic- 
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ularly  worthy  of  attention,  since  they  preserve  the  heat  longest.  Nor 
do  they,  when  continuously  applied,  cause  eczema  of  the  palpebral 
cutis,  like  aqueous,  boric,  and  similar  compresses. 

Lineal  cauterization  of  the  fomices  with  a  finely-pointed  silver 
nitrate  stick  is  often  advantageous  in  the  milder  forms  of  corneal  necro- 
sis, especially  if  the  infiltration  and  swelling  of  the  palpebral  conjunctiva 
are  rather  pronounced,  I  use  for  this  purpose  a  stick  of  90  parts  silver 
nitrate  and  10  parts  silver  chlorate.  It  can  be  much  more  easily  smoothed 
and  pointed  than  the  ordinary  silver  nitrate  stick,  by  washing  it  with 
moist  cotton.  The  most  practical  method  is  to  cauterize  first  the  lower 
fornix,  it  beii^  easily  accessible  by  drawing  the  lower  lid  downward, 
while  the  patient  looks  upward.     The  stick  is  held  in  an  upright  posi- 


tion, and  the  point  is  drawn  gently  and  rapidly  along  the  entire  length 
of  the  Ud  (Fig.  30).  A  previous  instillation  of  alypin  will  serve  to  prevent 
movements  of  the  eye.  The  scab  need  not  be  neutraUzed  with  a  saline 
solution  if  the  lid  is  kept  away  from  the  eye  for  a  few  seconds  after 
cauterization.  Owing  to  increased  congestion,  the  cautery  at  first  causes 
an  apparent  exacerbation,  and  it  is  not  to  be  repeated  until  the  scab 
has  completely  desquamated  and  the  epithelial  lining  of  the  conjunctiva 
has  undergone  restoration  and  the  cauterized  places  again  look  as  before. 
6.  KERATITIS  FOLLOWING  LAGOPHTHALMOS 
This  affection  has  been  observed  in  paralysis  of  the  facial  nerve 
after  influenza  and  measles,  in  epidemic  cerebrospinal  meningitis,  and 
in  other  acute  infectious  diseases  which  are  characterized  by  stupor. 
The  corneal  reflex  is  diminished,  and  the  reflex  lid  movement  is  absent. 
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The  evaporation  causes  dryness  and  later  ulceration  of  the  cornea. 
As  patients  are  prone  to  keep  their  eyes  turned  upward,  the  imcovered 
part  of  the  bulbar  conjunctiva  becomes  a  dark  red  and  is  permeated  by 
ecchymoses.  Any  conjunctival  secretion  dries  into  crusts  at  the  palpe- 
bral borders.  In  the  lower  part  of  the  cornea  some  dry  gray  or  brownish- 
gray  scabs  will  be  formed  and  desquamated  in  a  few  days,  leaving  an 
ulcer  which  extends  to  the  deep  as  well  as  the  superficial  parts.  In 
favorable  cases  this  will  heal  with  corneal  leucoma,  but  may  also 
lead  to  hypopyon,  iridocyclitis,  and  phthisis  bulbi,  provided  there  is 
recovery. 

The  local  treatment  in  grave  cases  consists  in  closure  of  the  lids  with 
adhesive  plaster,  the  strips  being  fastened  at  right  angles  over  the  lids, 
which  have  been  firmly  approximated.  A  moist  bandage  is  then  applied. 
In  milder  cases  a  bandage  is  applied  over  night,  and  unsmoked  protective 
spectacles  are  worn  during  the  day.  Paralysis  of  the  facial  nerve  is 
treated  with  the  electric  current,  about  which  compare  chapter  on 
''Afifections  of  the  External  Ocular  Muscles.'^  In  incurable  paralysis  of 
the  facial  nerve,  shortening  of  the  lid  fissure  by  tarsorrhaphy  may  have 
to  be  resorted  to. 

7.  KERAXmS  NEUROPARALYTICA 

This  condition  is  the  result  of  paralysis  of  the  trigeminus  or  fifth 
nerve.  It  is  a  sequel  of  faucial  diphtheria,  herpes  zoster,  diseases  of  and 
operations  on  the  gasserian  ganglion,  and  marantic  and  septic  throm- 
bosis of  the  Qinus  cavemosus.  Reflex  secretion  of  the  lachrymal  fluid  is 
destroyed,  so  that  the  affected  eye  remains  dry  when  the  patient  weeps. 
The  cornea,  deprived  of  its  normal  secretion,  becomes  dry.  The  mitial 
opacity  of  the  anesthetic  cornea  is  soon  followed  by  desquamation  of 
the  epithelium,  which  progresses  from  the  centre  toward  the  periphery. 
The  centre  of  the  cornea  may  break  down  and  slough.  Aside  from  ciliary 
injection,  there  is  but  slight  evidence  of  inflammatory  irritation. 

The  prognosis  is  doubtful,  because,  in  spite  of  the  most  careful 
treatment,  there  remain  an  extensive,  dense  corneal  scar,  flattening  of 
the  cornea  and  perhaps  impaction  of  the  iris  and  staphyloma,  with  con- 
siderable impairment  of  vision.  In  one  of  my  cases,  following  removal 
of  the  gasserian  ganglion,  there  was  a  cure  with  perfectly  normal  vision 
by  the  mere  application  of  heat  and  a  watch-glass  bandage.  In  second- 
ary iritis,  instillation  of  scopolamine-atropine  is  required.  Electric 
treatment  and  subcutaneous  injection  in  the  temporal  region  of  strych- 
nine (0.001-0.003)  have  been  favorably  mentioned.  Sufficiently  large 
protective  spectacles  should  be  worn  continually  during  the  day,  in 
order  to  prevent  relapses.  For  the  same  reason  very  careful  after- 
treatment  is  required. 
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8.  SEPTIC  SUPPURATIVE  KERATITIS  (Serpiginous  Ulcer  of  Cornea) 

There  are  three  forms  of  this  affection:  (1)  Ulcer,  which  is  usually 
stationary.  In  this  type  there  is  a  superficial,  disc-shaped  defect,  with 
yellowish-gray  infiltration,  which  clears  slowly.  Its  cause  is  attributed 
to  infection  with  diplococci,  or,  when  the  ulcer  is  located  at  the  margin, 
to  the  bacillus  of  Nedden.  (2)  A  superficial  defect  with  a  number  of 
isolated,  subepithelial  infiltrates,  the  so-called  streptococcus  ulcer.  (3) 
A  progressive  suppurative  ulcer,  which  has  nearly  always  been  preceded 
by  an  injury  to  the  corneal  epithelium  from  an  infected  foreign  body,  or 
from  a  contusion.  (Ulcus  comeae  serpens,  hypopyon  keratitis,  pneu- 
mococcus  ulcer;  Plate  VII,  Fig.  3.)  Serpiginous  ulcer  in  varicellse, 
variola,  measles,  etc.,  is  likely  due  to  a  corneal  abrasion  with  a  finger- 
nail. Old  affections  of  the  lachrymal  sac  and  conjunctiva,  which  are  a 
frequent  causative  factor  in  adults,  practically  do  not  exist  in  children. 

The  typical  angular  form  occurs  only  exceptionally — a  point  of 
importance  in  making  a  diagnosis.  Contrary  to  the  pathological  picture 
in  adults,  serpiginous  ulcer  in  children  occurs  as  a  puffy  infiltrate,  which 
protrudes  above  the  corneal  surface.  Its  color  alternates  between  uni- 
form white  and  yellow.  The  color  may  be  more  intense  towards  the 
centre,  in  which  particular  it  differs  from  the  picture  in  adults,  where 
the  centre  of  the  ulcer  is  less  opaque.  E.  Fuchs  attributes  these  differ- 
ences to  anatomical  conditions:  "The  cornea  of  young  persons  has  a 
great  tendency  to  puff  up  in  inflammatory  conditions.  This  explains 
the  considerable  size  of  the  infiltrated  area  of  the  cornea.  The  increased 
opaqueness  in  the  centre  is  clearly  due  to  the  fact  that  the  pus-cells  have 
penetrated  to  that  point,  while  in  adults  only  a  small  number  of  them 
invade  the  necrotic  focus.  It  is  probable  that  the  leucocytes  emigrate 
from  the  marginal  vessels  of  the  cornea  more  rapidly  in  children  than 
in  adults.  The  distance  the  irritative  substance  must  travel  from  the 
focus  to  the  corneal  border  is  less  in  children,  and  this  is  true  also  of  the 
distance  the  leucocytes  must  travel  from  the  corneal  border  to  the 
infected  focus.  Possibly  also  the  motility  of  leucocytes  in  children  is 
greater  than  in  adults. '* 

The  suppurative  infiltrate,  which  is  at  first  annular  and  rather 
sharply  demarcated,  soon  assumes  the  shape  of  a  disc,  and  has  a  tendency 
not  only  to  penetrate  into  the  corneal  parenchyma,  but  also  to  spread 
along  the  surface.  It  is  at  first  a  yellowish,  falciform  infiltration  of 
only  one  marginal  part  and  in  one  definite  direction. 

The  deep,  scrofulous  infiltrate  is  not  sharply  demarcated,  is  some- 
times a  pus-colored  yellow,  often  does  not  disintegrate  at  all,  and  there- 
fore leaves  only  an  insignificant  opacity.  Serpiginous  ulcer  is  differen- 
tiated from  the  latter  by  the  fact  that,  even  with  a  slight  loss  of  corneal 
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substance,  toxic  iridocyclitis  develops  at  an  early  stage  and  is  sometimes 
accompanied  by  violent  ciliary  pain,  cloudiness  of  the  aqueous  and  hy- 
popyon. The  hypopyon  of  serpiginous  ulcer  may  occupy,  according  to 
circumstances,  three-fourths  or  more  of  the  anterior  chamber.  A  rapid 
increase  in  the  size  of  the  ulcer,  both  in  the  deep  and  superficial  parts  of 
the  cornea,  will  decide  the  question. 

At  the  very  onset  of  serpiginous  ulcer  there  is  often  inflammatory 
oedema  of  the  bulbar  conjunctiva,  soon  followed  by  cedema  of  the  lids. 
As  the  corneal  suppuration  progresses  and  develops  into  panophthalmia, 
there  is  inflammatory  infiltration  of  the  peribulbar  tissue,  with  pro- 
trusion of  the  globe.  The  ulcer  threatens  principally  the  centre  of  the 
cornea,  and  thereby  the  visual  power,  to  a  considerable  extent. 

In  my  opinion  it  is  a  matter  of  importance  whether  the  cornea  has 
suffered  a  serious  contusion  by  foreign  bodies,  etc.  If  so,  there  is  instant 
interruption  of  the  corneal  nutrition  at  the  injured  point,  and  with  it 
detachment  of  the  loosened  epithelium,  which  cannot  but  favor  infection. 
The  more  or  less  continuous  contact  of  the  injured  corneal  region  with 
the  virulent  contents  of  the  conjunctival  sac  is  of  equal  importance. 
Indeed,  the  disc-shaped  opacity  in  the  very  first  stage  of  serpiginous 
ulcer  depends  materially  upon  an  unevenness  of  the  epitheliimfi.  The 
connecting  link  between  infection  and  the  primary  injury  is  a  vesicular, 
circular  epithelial  detachment.  After  this  has  ruptured,  the  subepi- 
thelial infectious  matter  causes  the  formation  of  an  arcuate  infiltration 
in  the  border  of  the  epithelium,  which  it  undermines.  For  this  reason, 
then,  early  removal  of  the  epithelium,  and  painting  of  the  ulcerous  base 
and  the  marginal  infiltrate  with  tincture  of  iodine,  will  soon  arrest  the 
pathological  process  (Edmund  Jensen). 

Differential  Diagnosis. — As  compared  with  simple  corneal  ulcer, 
the  area  surrounding  serpiginous  ulcer  shows  more  or  less  breath-like 
stria).  At  an  early  stage  there  is  secondary  inflanmiation  in  the  iris  and 
ciliary  body. 

The  prognosis  of  the  first  two  types  is  relatively  favorable,  while  in 
progressive  purulent  ulcer  it  is  perhaps  somewhat  less  favorable  in  chil- 
dren than  in  adults,  owing  to  the  anatomical  conditions  of  the  cornea 
already  described.  The  outlook  is  doubtful,  even  in  cases  which  promise 
well  m  the  beginning.  But  the  earlier  the  ulcer  has  been  recognized, 
and  the  earlier  treatment  is  instituted,  the  more  hopeful  is  the  prognosis. 

Treatment. — Stationary  ulcers,  which  are  often  accompanied  by  hy- 
popyon, are  touched  with  ordinary  or  concentrated  tincture  of  iodine. 
This  procedure  may  be  necessarj'  several  successive  days.  In  addition, 
instillations  of  atropine  and  application  of  a  bhiocular  bandage  are  used 
(Fig.  31).  Repeated  irrigation  of  the  conieawith  J 2  Percent,  solution 
of  zinc  sulphate  or  mercury  oxycyanate  fl.O  :  5000.0)  has  been  recom- 
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mended;  also  iontophoresis  with  K  per  cent,  zinc  sulphate  which  is 
applied  once  or  several  times,  accordii^  to  conditions,  by  a  current  of  1 
Ma.  for  one  minute  or  of  1J4-2  Ma.  for  two  minutes,  the  smallest 
electrode  being  used  for  the  purpose  (No.  IV).  According  to  Wirtz,  it 
is  of  the  greatest  importance  to  use  perfectly  pure  distilled  water  in 
preparing  the  solutions. 

In  progressive  purulent  ulcer,  previous  to  the  search  for  pneximo- 
cocci,  the  lachrymal  secretion  is  examined  by  exact  rhinological  tests,  if 
necessary.  Repeated  palpation  of  the  lachrymal  sac  is  indispensable, 
since  in  an  abrasion  of  the  posterior  wall  of  the  sac  the  secretion  exudes 
posteriorly  instead  of  toward 
the  pimcta.  It  may  even  re- 
quire the  application  of  a  pro- 
tective bandage  over  night  to 
arrive  at  a  positive  result. 

It  then  depends  upon  the 
kind  and  quantity  of  the  secre- 
tion, on  the  consistency  of  the 
conjunctiva — which  may  ex- 
hibit chronic  catarrh  —  and 
the  appearance  of  the  corneal 
ulcer,  whether  immediate  ex- 
ternal incision  and  tamponade 
with  iodoform  gauze,  or  ex- 
tirpation of  the  lachrymal  sac 
should  be  resorted  to,  or 
whether  systematic  expression 
and  irrigation  of  the  sac  with 
an  antiseptic  solution  is  per- 
missible. If  the  ulcer  is  still 
in  an  early  stage,  and  shows 
no  tendency  to  spread,  conser\-ative  treatment  may  be  tried.  This  con- 
sists of  rest  in  bed,  instillation  of  atropine  twice  daily,  irrigation  of  the 
ulcer  with  undiluted  and  freshly  prepared  chlorine  water,  and  in  the  in- 
sper^ation  of  iodoform,  dermatol,  airol,  xeroform,  europhen,  either  alone 
or  together  with  equal  parts  of  pulverized  boric  acid,  etc.  Compresses 
moistened  with  2-5  per  cent,  hydrogen  peroxide  give  great  relief.  They 
are  first  applied  cold  and  gradually  warmer,  and  are  changed  hourly 
according  to  indications.  A  similar  bandage  is  applied  during  the  night. 
It  has  an  inner  layer  of  gauze  covered  with  gutta  percha  and  provided 
with  an  opening,  through  which  a  fresh  supply  of  hydrogen  peroxide  is 
administered. 

Some  practitioners,  including  Arens  and  Heilbeni,  have  found  copi- 
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ous  instillations  of  pyocyanase  very  efficacious.  "It  has  a  dissolving 
and  destructive  effect  not  only  on  cultures  of  Bacillus  pyocyanevs,  but 
also  on  the  pneiunococcus  and  other  heterogeneous  microorganisms."  It 
is  applied  every  half  hour.  In  order  to  retain  it  as  long  as  possible,  the 
eyes  are  kept  closed. 

I  also  paint  the  infiltrated  marginal  area  with  concentrated  tincture 
of  iodine  several  times  a  day  for  several  days  in  succession,  until  there 
is  a  distinct  arrest  of  the  ulceration,  and  an  intensely  brown  coloration 
appears.  This  procedure  is  both  simple  and  painless  and,  if  energetically 
appUed,  will  prove  as  effective  as  painting  with  carboUc  acid,  sub- 
conjunctival saline  injections  or  iontophoresis,  or  galvanocautery.  It 
has  an  advantage  over  the  cautery,  as  the  latter  does  not  expose  the 
non-affected  tissue  to  the  effects  of  radiated  heat.  The  method  may  be 
continued,  if  after  twenty-four  hours  the  infiltrated  border  has  not 
spread,  and  if  after  repetition  it  begins  to  disintegrate.  Isolated  fresh 
infiltrates  may  appear  at  the  margin  of  the  painted  zone  for  one  or  two 
days  later,  but  they  are  rapidly  destroyed  with  renewed  iodine  painting. 
The  persisting  corneal  opacity  is  more  delicate  than  that  attained  by 
galvanocautery. 

Should  the  ulcer,  nevertheless,  progress,  transverse  incision  after 
the  method  of  Saemisch  is  done.  This  appUes  to  larger  ulcers  also,  in 
which  painting  is  ineffective.  A  second  incision,  parallel  or  vertical  to 
the  first,  is  rarely  necessary.  Saemisch  demands  aeration  of  the  wound 
twenty-four  hours  after  operation,  and  attaches  great  importance  to  it, 
because  he  often  observed  that  it  was  conducive  to  a  definite  arrest  of 
the  ulcerous  process.  I  rather  prefer  to  do  without  it,  in  the  interests 
of  smooth  healing  and  to  prevent  adherent  leucoma.  At  the  same  time, 
I  precede  the  transverse  incision  by  a  temporary  blepharotomy,  by 
Uberally  incising  the  external  canthus  for  1-2  cm.  with  blunt  scissors. 
Hemorrhage  of  the  severed  palpebral  vessels  is  spontaneously  arrested 
in  a  short  time,  but  as  it  accelerates  the  elimination  of  the  toxic  substances 
from  the  iris  and  ciliary  body,  I  do  not  interrupt  it.  For  the  same  reason 
I  keep  the  wound  open  for  several  days,  by  separating  the  edges.  It  is 
only  in  exceptional  cases  that  the  bleeding  vessels  have  to  be  ligated  or 
sutured.  Afterward,  if  at  all  possible,  a  binocular  bandage  with  Langle- 
bert^s  cataplasm,  is  applied  and  changed  every  twenty-four  hours. 

In  very  advanced  stages  of  the  ulcer,  neither  cauterization,  ionoto- 
phoresis,  nor  transverse  incision  is  advisable.  The  latter  is  objectionable, 
because  the  great  extent  of  the  incision  may  lead  to  prolapse  of  the  iris. 
The  operation  should  rather  be  limited  to  careful  puncture  of  the  anterior 
chamber  at  the  attenuated  point  of  the  ulcer  by  means  of  galvanocautery. 
This  has  often  enabled  me  at  least  to  preserve  part  of  the  cornea. 

Should  the  other  eye  be  already  destroyed  (by  phthisis  bulbi,  etc.). 
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and  the  opacity  occupy  the  entire  centre  and  lateral  parts  of  the  cornea, 
an  optical  pupil  may  have  to  be  considered,  but  only  for  the  upper 
segment  of  the  iris.  In  such  cases  I  precede  iridectomy  by  a  backward 
displacement  of  the  superior  rectus  muscle,  in  order  to  render  the  inci- 
dence of  the  Ught  more  favorable. 

9.  PARENCHYMATOUS  KERATniS 

(Syn:  Keratitis  Interstitialis  Profunda,  Diffuse  Corneal  Infiltrate,  Plate  VII, 

Figs.  5-7) 

This  disease  is  due  to  an  endogenous  infection,  and  is  usually  a 
sign  of  syphilis,  either  inherited  or  acquired  at  birth,  or  of  tuberculosis. 

SjrphiUtic  keratitis  rarely  occurs  before  the  sixth  or  seventh  or  after 
the  twenty-fifth  year.  In  most  cases  it  sets  in  before  puberty.  The 
girls  are  more  frequently  affected,  then  boys.  In  many  cases  the  early 
evidences  of  sjrphiUs  are  present  in  the  first  years  of  Ufe,  but  are  so  trivial 
as  to  escape  notice.  The  corneal  infiltrate  may  also  develop  in  eyes  which 
had  been  infected  with  iridocycUtis  during  uterine  life,  but  it  is  very 
rarely  observed  at  birth  or  in  the  following  few  months.  Both  eyes  are 
often  involved  simultaneously  or  in  rapid  succession:  a  point  to  which 
the  attention  of  parents  must  be  called.  In  acquired  syphilis  an  in- 
filtrate does  not  develop  very  often,  but  if  it  does,  it  is  usually  confined 
to  one  eye. 

The  clinical  picture  varies.  The  corneal  infiltrate  may  start  in 
the  centre  or  at  the  margins,  but  it  nearly  always  invades  the  entire 
cornea.  This  extension  may  be  gradual  or  sudden.  It  consists  of  cloudy, 
rod-shaped,  whitish-gray,  light  gray  or  deUcately  transparent  grayish 
or  yellowish-gray  opacities,  which  are  not  uniformly  dense  and  are  situ- 
ated in  various  parts  of  the  cornea.  The  infiltration  is  usually  most 
dense  in  the  centre  of  the  cornea.  The  opacity  may  also  be  confined  to 
certain  quadrants  or  marginal  zones.  It  may  also  be  so  pronounced  as 
completely  to  cover  the  cornea,  decreasing  the  visual  power,  or  impair- 
ing it  to  such  an  extent  that  hand  movements  can  be  recognized  only. 
Conjimctival  and  pericorneal  injections  are  not  very  pronounced.  The 
subjective  manifestations,  such  as  photophobia,  lachrymation  and  pain, 
are  sUght.  They  increase,  however,  when  the  iris  and  ciliary  body  are 
much  inflamed,  leading  to  blepharospasm,  severe  ciUary  pain,  irritation, 
and  slight  elevation  of  temperature.  The  corneal  surface  is  dull  and 
delicately  spotted,  giving  the  appearance  of  a  dimmed  pane  of  glass. 
When  the  opacity  is  considerable,  the  corneal  surface  resembles  a  dull, 
opalescent  glass. 

The  infiltration  is  rarely  enough  to  cause  vesicles  and  threads,  lift- 
ing the  corneal  epithelium.  Involution  of  the  infiltrate  usually  starts 
at  the  corneal  margin,  vessels  budding  in  from  the  marginal  net  loops 
through  all  the  layers  of  the  cornea  from  above  downward,  arranged  in 
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a  brush-like  or  net  shape  (Plate  VII,  Fig.  5).  Their  remnants,  in  the 
shape  of  delicate,  whiskbroom-like  ramifications,  can  often  be  seen  in 
the  corneal  tissue  with  the  naked  eye  or  a  loupe,  even  after  the  lapse  of 
several  years  (Plate  VII,  Fig.  7).  These  resorbing  vessels  either  cover 
the  entire  cornea  or  leave  the  centre  free.  They  lie  so  closely  together 
that  they  look  like  a  salmon-colored,  red-gray  or  cherry-red,  hemorrhagic 
surface,  arranged  in  the  shape  of  epaulettes,  protruding  in  staircase 
fashion  above  the  level  of  the  ansemic  corneal  parts  (pannus).  In  other 
cases  they  are  closely  squeezed  together  and,  pushing  the  opacity  before 
them,  come  to  an  abrupt  halt  in  a  sharp  line  near  the  centre  of  the  cornea. 
The  opacity  gradually  clears  up  from  the  margin  toward  the  centre- 
The  clearing  process  may  be  rapid  or  it  may  occupy  months  or  years. 
Gradual  elimination  of  the  opacity  without  vascularization  has  also 
been  observed  (Plate  VII,  Fig.  6).  An  intra^uterine  infiltrate  of  the 
cornea  causes  a  deeper,  diffuse,  dull  gray  or  bluish  opacity  of  the  cornea 
and  clears  up  only  to  a  slight  extent  or,  perhaps,  a  Uttle  better  if  there 
is  new  formation  of  vessels.  This,  however,  can  be  detected  only  with 
the  aid  of  a  loupe.    Relapses  are  rare. 

Delicate,  gauze-like  opacities  nearly  always  persist,  notably  in  the 
centre  of  the  cornea.  The  visual  acuity  is  accordingly  always  more  or 
less  reduced,  especially  when  the  clarification  of  the  centre  of  the  cornea 
is  arrested,  or  when  the  infiltrate  undergoes  sclerosis,  with  considerable 
tissue  concentration,  and  with  formation  of  whitish  spots  or  caseous 
hyaline  flakes  and  flattening  of  the  cornea.  The  cornea  of  one  eye  may 
become  almost  completely  clear,  while  the  other  eye,  owing  to  con- 
traction and  flattening  of  the  cornea,  becomes  almost  totally  blind. 

In  nearly  all  cases  there  is  hyperemia  of  the  iris,  iritis,  or  iridocy- 
clitis, which  may,  however,  not  be  recognizable  until  the  corneal  opacity 
has  cleared  up.  If  there  are  swelling  of  the  cornea  and  iris,  exudative 
deposits  or  precipitates,  central  or  peripheral  agglutinations  between 
iris  and  cornea,  then  anterior  synechia?  may  develop,  even  without  per- 
foration of  the  cornea.  There  may  also  be  a  deepening  of  the  anterior 
chamber.    Hypopyon  is  rare. 

Dense  parenchymatous  infiltration  of  the  cornea  also  occurs  in 
acquired  sjrphilis,  as  a  sequel  of  recurrent  iritis ;  there  may  also  be  paren- 
chymatous opacity  of  the  corneal  periphery  in  iritis  or  slight  swelling  of 
the  iris,  but  this  is  rare.  Unlike  the  corneal  infiltrate,  described  above, 
these  opacities,  occurring  in  the  later  stages  of  syphilis,  remain  marginal. 
General  treatment  accelerates  the  cure  without  vascularization. 

Areolar  and  disseminated  chorioiditis,  as  well  as  equatorial  and 
peripheral  chorioretinitis  (Plate  XVII,  Fig.  1),  are  of  frequent  ocdU"- 
rence,  and  are  sometimes  so  pronounced  that  the  corneal  affection 
appears  as  a  continuation  or  sequel  of  the  uveal  affection,  unless  it  is 
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directly  caused  by  spirochseta.  Vitreous  opacity  must  be  suspected  in 
cases  where  tension  is  reduced.  Even  transient  and  considerable  shrink- 
ing of  the  globe,  with  obUteration  of  the  anterior  chamber  and  temporary 
blindness,  has  been  observed  in  these  conditions.  Atrophy  of  the  optic 
nerve,  with  permanent  impairment  of  vision,  may  also  be  a  sequel  of 
chorioretinitis  or  neuritis  of  the  optic  nerve.  It  is  necessary  to  examine 
repeatedly  the  visual  acuity  and  projection  of  Ught.  The  latter  is  un- 
disturbed when  the  cornea  alone  is  involved. 

Maceration  of  the  central  parts  of  the  infiltrate  may  cause  perma- 
nent impairment  of  vision,  by  staphylomatous  protrusions  of  the  cornea, 
and  lead  to  total  blindness  by  subsequent  glaucoma.  In  exceptional 
cases  the  infiltrate  develops  into  actual  suppuration  or  abscess  format 
tion.  Yellowish,  rod-shaped  or  striated  areas  leave  persistent  delicate 
scars,  or  are  changed  into  cystoid,  minute,  hollow  spaces  which  cause 
less  visual  impairment.  The  keratitis  described  as  keratitis  parenchy- 
matosa  punctata  profunda  consists  of  circumscribed  grayish  areas,  the 
size  of  a  pin-head,  in  the  layers  of  the  corneal  substantia  propria.  These 
opacities  often  can  not  be  recognized  except  with  the  aid  of  a  loupe,  but 
mere  sensitiveness  of  the  eye  and  sUght  injection  of  the  corneal  net  of 
marginal  loops  point  to  the  presence  of  the  affection.  These  infiltra- 
tions may  develop  and  disappear  rapidly,  leaving  a  punctate  opacity 
behind. 

In  punctate  keratitis  compUcated  with  iritis,  occurring  in  the  late 
forms  of  syphiUs,  the  cornea  shows  a  grayish  opacity  only  in  parts.  There 
are  circular,  Ught  gray  or  yellowish-gray  spots  the  size  of  a  hemp-seed, 
located  principally  in  the  deeper  layers  of  the  corneal  parenchyma,  in 
some  places  isolated  and  confluent  in  others.  I  have  also  seen  this  form 
as  an  early  symptom  of  the  disease. 

Annular  keratitis  is  not  a  very  frequent  variety  of  hereditary  con- 
genital parenchymatous  keratitis,  and  occurs  almost  exclusively  as  a 
transient  stage  of  the  latter.  The  centre  of  the  cornea  is  more  trans- 
parent, and  surrounded  by  a  very  opaque  annular  zone  consisting  of 
several  confluent  infiltrations.  If  the  lower  parts  of  the  cornea  are  chiefly 
attacked,  it  is  not  always  easy  to  decide  whether  there  is  merely  a  corneal 
affection,  or  an  iridocycUtic  exudate  of  the  anterior  chamber,  with  an 
opacity  of  the  deeper  corneal  layers. 

All  these  infiltrations,  as  described,  are  the  expression  of  one  and 
the  same  pathological  process,  which  varies  even  in  its  local  manifesta- 
tions, according  to  the  individuahty  of  the  patient  and  the  character  of 
the  infection.  The  fact  that  the  infiltrations  are  sometimes  diffuse  and 
cloudy,  and  at  other  times  punctate,  is  probably  explained  by  the  devi- 
ations in  the  anatomico-histological  structure  of  the  cornea. 

These  conditions  must  not  be  confused  with  post  iridocycUtic 
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keratitis  profunda,  which  in  its  onset  either  resembles  that  of  sclerotic 
keratitis,  or  is  concentrated  in  the  lowest  layers  of  the  corneal  centre. 

The  clinical  examination  includes  not  only  inspection  of  the  globe 
with  the  unaided  eye,  but  also  tests  of  the  ocular  tension,  reaction  of  the 
pupils,  and  the  use  of  the  dark  room  for  focal  illmnination  and  illiunina- 
tion  of  the  eyeball  with  reflected  Ught.  According  to  Gallestrand, 
examination  with  the  perforated  plane  mirror  and  Nemst's  division 
lamp  is  far  superior  to  the  ordinary  examination  with  radiant  Ught.  The 
following  preparations  are  used  for  the  diagnostic  dilatation  of  the 
pupils:  Homatropin.  hydrobrom.  (1-2  per  cent.),  or  mydrin,  which 
consists  of  ephedrin.  mur.  1.0,  homatropin.  hydrobrom.  0.01,  3  per  cent, 
solution  of  boric  acid  10.0  (Gebbert).  In  examining  outdoor  patients, 
however,  a  subsequent  test  for  constriction  of  the  pupils  by  instilling  a 
Yi  per  cent,  solution  of  physostigmine  should  never  be  omitted. 

Differential  Diagnosis, — Exact  history,  Pirquet^s  cutaneous  reaction 
or  the  diagnostic  injection  of  old  tuberculin,  the  Wassermann  reaction, 
and  careful  examination  of  the  general  condition,  are  points  of  the 
greatest  importance.  Although  typical  parenchjTnatous  keratitis  is  in 
most  cases  a  sign  of  syphilis,  the  clinical  picture  occurs  in  a  niunber  of 
other  diseases.  Thus,  Krause  observed  the  rare  effect  of  chrysarobin 
in  the  form  of  a  parenchymatous,  disc-shaped  opacity  of  both  comeae  in 
a  boy  who  had  been  treated  for  four  weeks  for  psoriasis.  The  clinical 
picture  also  occurs  in  hemorrhagic  scarlatinal  diphtheria,  as  metastatic 
gonorrhoeal  manifestations,  and  in  grave  forms  of  influenza  and  malaria. 
Furthermore,  it  is  seen  in  childhood  as  a  tuberculous  affection  with 
various  glandular  swellings,  and  as  a  sequel  to  tuberculous  infection  of 
the  uvea.  The  latter  has  also  been  observed  in  syphilitic  infections.  A 
mixed  infection  may  make  the  usual  treatment  for  congenital  syphiUtic 
corneal  infiltration  unsuccessful.  The  efficacy  of  antisyphiUtic  remedies, 
as  such,  does  not  prove  the  absence  of  tuberculosis,  since  the  latter  may 
also  be  favorably  influenced  by  them.  A  tuberculous  infection,  however, 
probably  does  exist,  if  the  subcutaneous  injections  of  tuberculin  give  a 
positive  reaction,  and  there  are  no  certain  indications  for  another  etiology 
of  the  ocular  affection.  A  positive  tuberculin  test  is  a  certain  proof  of 
the  tuberculous  nature  of  the  ocular  affection  if  there  are  focal  symptoms 
of  the  eye,  such  as  ciliary  injection,  precipitates  or  nodules  in  the  iris, 
and  fresh  hyperaemia  of  old  sclerotic  regions.  A  negative  test  points  the 
opposite  way.  The  test  injections  are  indispensable  for  the  diagnosis 
of  difficult  cases  of  chronic  uveal  inflammations.  They  are  best  made 
in  the  presence  of  an  ophthalmologist,  and  begin  with  0.001  c.c.  of  old 
tubercufin,  the  dose  being  very  gradually  increased  to  0.0025  c.c.  for 
the  seventh  injection,  when  the  treatment  is  stopped  (F.  Scholer).  A.  v. 
Hippel  uses  0.004  as  second  and  0.005  c.c.  as  third  and  final  injection. 
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Tuberculosis  of  the  cornea  is  usually  a  corneal  infiltration  with 
yellowish-white  or  gray-yellow  nodules  which,  imlike  syphilitic  paren- 
chymatous keratitis,  is  initially  confined  to  parts  of  the  cornea.  It  is 
nearly  always  the  sequel  of  tuberculous  iridocyclitis.  Gray-yellow  foci 
of  the  limbus  in  the  deeper  corneal  lamellae,  spreading  slowly  a  short 
distance  toward  the  cornea,  are  very  indicative  of  tuberculosis.  Direct 
spreading  of  the  tuberculous  focus  of  the  sclera  or  anterior  part  of  the 
uvea  to  the  cornea  usually  causes  perforation  of  the  focus  outward, 
with  disintegration  of  the  cornea. 

Typical  acute  bilateral  infiltration  of  the  cornea  is  to  a  certain 
degree  indicative  of  syphilis.  This  is  an  important  etiological  factor  if 
the  Wassermann  test  is  positive,  and  the  history  and  general  physical 
examination  fiunish  other  confirmatory  evidence.  Repeated  abortions 
of  the  mother,  great  mortahty  of  her  children,  and  specific  manifestations 
in  other  children  are  valuable  indications. 

Partial  or  total  deafness,  due  to  affections  of  the  labjrrinth  and 
tympanic  membrane,  anomalies  of  the  intellect  (arrest  or  precocity), 
recurrent  affections  of  the  joints,  notably  of  the  knee  or  foot,  osseous 
defects,  periosteal  swelling,  osteochondritic  deformation  of  the  epiphysis 
of  the  long  tubular  bones,  elbow,  hand,  knee  or  foot  joints,  causing 
almost  incessant  whining  in  infants,  can  be  verified  by  radiography. 
Paronychia  of  several  fingers;  protrusion  of  the  frontal  eminences; 
striking  flatness  of  the  upper  maxillary  bones;  low  or  collapsed  nasal 
bridge  due  to  necrosis  of  the  vomer;  chronic  coryza,  ozoena  and  dacryo- 
cystic  blennorrhoea,  due  to  deeply-seated  affections  of  the  nose;  rhagades 
or  lenticular,  white,  radiating  scars  in  the  region  of  the  comers  of  the 
mouth,  or  around  the  mouth  and  extending  radially  to  the  cheek  or 
frontal  region;  scars  and  ulcers,  notably  of  the  hard  and  soft  palate, 
velmn,  fauces  and  larynx;  dwarfish  statiu'e,  due  to  structiu-al  osseous 
affections,  etc.,  are  symptoms  found  in  these  patients.  Moderate  swell- 
ing and  induration  of  the  lymph-glands,  especially  the  cervical  ones,  and 
anal  papules,  are  not  rare.  Other  valuable  signs  are  manifestations  of 
congenital  syphilis  at  birth  or  during  the  first  month,  such  as  coryza, 
splenomegaly,  red  discoloration  of  the  skin,  papulous,  bullous  or  pustu- 
lous syphilides.  If  the  corneal  affection  develops  in  the  first  month  of 
Ufe,  there  will  be  spotted,  red-brown  eruptions  of  the  palmar  siuf aces  of 
hands  and  feet,  mucosalpapules  of  the  gluteal  folds,  genitocrural  folds 
and  anus,  and  a  senile  expression  of  the  face. 

R.  Virchow  and  G.  Lewin  emphasized  smooth  atrophy  of  the  lingual 
base,  due  to  condensation  of  the  folhcular  glands,  as  a  symptom  of  hered- 
itary sjrphilis. 

The  third  sign  in  Hutchinson^s  triad  is  defective  dentition  (Fig.  32). 
The  incisors,  especially  the  middle  upper  ones,  are  of  cuneate  form,  of 
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dirty  yellow  gray  color,  and,  owing  to  the  loss  of  enamel,  eroded  in  semi- 
lunar form.  There  are  longitudinal  grooves  in  the  lower,  and  often 
transverse  grooves  in  the  upper  part.  The  interstices  are  wide,  the 
teeth  converge  toward  the  median  line  of  the  face,  are  very  small  or 
entirely  absent.  Hypoplasia  of  enamel,  the  defective  development  of 
the  crowns,  and  the  delayed  dentition  which  often  occurs  in  hereditary 
syphilis,  are  no  doubt  due  to  rhachitis.  However,  they  support  the 
diagnosis  of  congenital  syphilis,  if  other  s^ns  indicate  it.  Fasini  demon- 
strated spirochBeta  in  the  tooth-pulp. 

As  to  the  eye  itself,  Fuchs  noticed  a  vertical  oval  shape  of  the  cornea 


in  a  few  cases  of  keratitis,  which  he  had  also  seen  in  congenital  syphilis, 
without  signs  of  present  or  previous  parenchymatous  keratitis. 

As  to  the  prognosis,  fresh  outbreaks  and  relapses  must  be  expected 
in  patients  who  were  not  treated  early  or  long  enough.  Aside  from  these 
considerations,  the  prognosis  is  the  more  favorable,  the  younger  the 
child,  the  better  his  general  condition,  and  the  less  the  uvea,  retina,  and 
optic  nerve  are  Involved.  In  any  case  treatment  will  probably  have  to 
be  continued  for  a  number  of  months,  and  the  affection  may  also  occur 
in  the  other  eye  sooner  or  later.  Vision  will  at  first  be  progressively 
impaired  and  for  a  time  there  may  be  almost  complete  bUndness.  This 
refers  particularly  to  cases  with  extensive  vascularization. 

For  parenchymatous  keratitis  due  to  traumatism,  see  "Injuries." 
Treatment. — All  cases  in  which  structures  other  than  the  cornea 
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are  involved  and  which,  owing  to  unfavorable  hygienic  or  dietary  con- 
ditions, cannot  be  well  attended  to  at  home,  must  be  referred  to  a  hospital. 

Parenchymatous  keratitis  due  to  hereditary  syphilis  is  first  treated 
with  mercury  and  then  with  iodine.  The  initial  doses  should  be  large,  and 
gradually  reduced.  Mercury  and  iodides  have  a  favorable  effect  in  clear- 
ing up  the  cornea,  especially  in  the  Ughter  cases.  While  the  iodides  (potas- 
sium iodide,  syrup  ferrous  iodide,  etc.)  are  usually  well  borne,  even  in 
hereditary  syphilis,  caution  is  required  in  using  mercury,  especially  if  the 
patients  are  weakly  and  anaemic  children  of  lowered  resistance. 

Rocchini,  Balzer,  and  Fage  have  successfully  injected  "enesol" 
(saUcylated  arsenious  mercxuy)  into  the  gluteal  region,  but  fiuther  tests 
are  required  to  establish  its  value. 

T\Tien  salvarsan  is  used  in  parenchymatous  keratitis  of  congenital 
syphilis,  there  should  be  a  ciUary  injection  strong  enough  to  maintain 
its  effect  for  one  or  two  days,  while  the  vessels  in  the  cornea  should  be 
moderately  congested.  It  is  more  than  doubtful,  however,  whether 
this  remedy  will  positively  influence  the  corneal  process,  although 
Lohlein  demonstrated  experimentally  that  arsenic  was  present  after 
twenty  hours,  even  in  non-vascularized  cornea.  It  certainly  does  not 
prevent  the  second  eye  from  becoming  affected,  as  was  shown  by  two 
cases  in  our  clinic.  Furthermore,  injections  of  salvarsan  have  been 
followed  by  grave  parenchymatous  keratitis  in  the  second  and  pre- 
viously normal  eye.  This  occurred  also  in  a  non-irritative  eye  with 
deUcate  old  corneal  opacities,  the  affection  remaining  refractory  to  re- 
peated doses  of  salvarsan. 

One  case  of  bilateral  parenchymatous  keratitis  and  iritis  showed  an 
exacerbation  after  ten  weeks. 

Lohlein  found  subconjunctival  injection  of  salvarsan  without  effect, 
although  it  had  been  preceded  by  gluteal  injections. 

The  most  important  point  is  improvement  of  the  general  condi- 
tion and  regulation  of  digestion.  Fresh  air,  preferably  at  medium  alti- 
tude, mild  diaphoretic  (p.  235),  and  massage  of  the  entire  body,  are 
the  indicated  treatment. 

The  simplest  way  of  inciting  cardiac  function  consists  in  the  admin- 
istration of  dialys^e  sudorifique  Golaz,  10-15-20  drops  to  a  cup  of  tea 
(lime  blossom,  lilac  blossom,  chamomile,  peppermint,  etc.),  to  which 
10-20  Gm.  of  Uquor  ammonii  acetates  have  been  added.  Next  comes 
sodium  salicyl.,  aspirin  or  novaspirin,  0.5-1  Gm.  administered  in  hot 
weak  tea,  with  careful  packing  in  woollen  blankets  and  appUcation  of 
hot  water  bottles,  if  necessary.  Pilocarpine,  the  most  efficacious  sudorific, 
is  not  without  undesirable  by-effects,  although  it  has  done  well  in  incit- 
ing salivation  in  small  doses  in  so-called  tuberculous  serous  iridocyclitis 
(p.  247).    Hot  baths  with  subsequent  dry  packs,  steam  packs  with  svdo- 
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rific  bed  apparatus  and  electric  light  baths,  should  be  ordered  with  care. 
They  should  be  avoided  where  there  is  a  tendency  to  cerebral  congestion, 
cardiac  insuflSciency,  atheromatous  degeneration  of  the  vessels  and 
chronic  renal  affections;  consequently  in  intra-ocular  hemorrhages 
dependent  upon  these  conditions. 

The  gentlest  and  simplest  laxative  and  diaphoretic  measures  consist  in 
partial  (foot  and  arm)  baths  at  gradually  increasing  temperatures.  When 
continued  for  fifteen  minutes,  with  gradual  additions  of  hot  water  up  to 
35-40°  C.  (90-104°  F.),  the  circulation  is  regulated  and  blood-pressure 
lowered.  A  roborant  tonic  dietary  should  be  prescribed,  consisting  princi- 
pally of  eggs,  milk,  veal,  fowl,  soups  prepared  therefrom,  easily  digesti- 
ble fruit  and  vegetables  containing  nutritive  salts  (carrots,  spinach,  etc.). 

The  following  curative  springs  enjoy  an  excellent  reputation  in  the 
German-speaking  countries:  The  iodine  springs  at  Hall  (Upper  Austria), 
Salzbrunn  (near  Kempten  in  the  Algau),  Heilbrunn,  near  Biehl,  and 
Tolz  (Upper  Bavaria);  the  arsenious  springs  at  Diirckheim,  Levico, 
Roncegno,  Guben.  The  following  medicaments  are  to  be  recommended: 
Cod-liver  oil,  iodide  of  iron  and  iodferratose.  Iodine,  however,  is  suit- 
able only  in  the  stage  of  involution. 

Local  TreaimenL — From  the  onset  of  the  affection,  instillation  of 
atropine  or  scopolamine-suprarenin  (1  :  1000,  5  drops  to  10  Gm.  of  atropine 
or  scopolamine  solution)  should  be  used,  especially  if  iridocyclitis  is  im- 
pending or  present.  Atropine  must  be  prescribed  free  from  hyoscy amine, 
or  optically  inactive,  as  deilianded  by  the  English  pharmacopoeia,  since 
atropine  intoxication  has  occurred  in  children.  When  the  pupil  is  dilated 
and  the  maximum  infiltration  has  been  reached,  it  is  usually  easy  to  keep 
it  dilated  by  less  frequent  instillations.  Atropine  should  not  be  used  pro- 
fusely even  if  dense  corneal  infiltration  allows  only  traces  of  it  to  reach  the 
iris,  and  the  pupil  remains  contracted  in  spite  of  frequent  instillations. 
If  there  is  suspicion  of  glaucoma,  the  instillations  should  consist  of  pilocar- 
pine-morphine  (2  per  cent,  or  1/20  per  cent,  aa,  according  to  conditions). 

As  children  have  a  tendency  to  keep  their  eyes  closed,  to  hide  them- 
selves in  dark  comers  or  to  bury  their  heads  in  pillows,  bandages  should 
be  applied  sparingly,  so  as  to  keep  the  eyes  accustomed  to  light.  It  is 
sufficient  to  protect  the  eyes  with  large,  concave,  smoked  spectacles. 
Ciliary  pain  and  photophobia  are  also  relieved  by  applying  small  quanti- 
ties of  dionin  (ethylmorphine  chloride)  to  the  inferior  tarsal  conjunctiva 
once  or  twice  a  day. 

Sylla  prefers  hydriodic  ethylmorphine,  a  white  powder  which  is  not 
easily  soluble  in  water,  and  should  be  kept  in  a  dark  container.  Accord- 
ing to  Greven,  it  does  not  cause  such  violent  burning  as  dionin.  Be- 
sides, it  seems  to  have  a  strong  resorptive  and  antiseptic  effect,  due  to 
the  iodine  it  contains. 
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Boric  acid  applications  at  room  temperature,  to  be  applied  three  or 
four  times  daily  for  fifteen  to  thirty  minutes  with  the  patient  in  the  recmn- 
bent  position,  a£ford  a  pleasant  sensation,  as  do  these  hot  applications : 

Hot  water  compresses  are  made  rather  thick,  and  are  immersed  in  a 
3  per  cent,  borax  or  boric  or  borosalicylie  solution  (salicylic  acid  5.0, 
boric  acid  15.0,  distilled  water  500.0;  Sattler).  They  are  applied  to  the 
closed  lids  three  or  four  times  daily  for  fifteen  or  thirty  minutes,  or 
longer.  The  solution  is  heated  on  a  spirit  regulator  up  to  35-40°  C.  (95- 
104°  F.)  or,  if  indicated,  to  45-50°  C.  (113-122°  F.).  The  compresses 
are  squeezed  out,  so  that  they  no  longer  drip,  and  changed  at  regular 
intervals. 

Warm  Chamomile  Compresses. — Small  compresses  inmiersed  in 
the  infusion  must  be  absolutely  clean.  They  are  covered  with  flannel 
and  changed  every  few  minutes.  Hot  chamomile  infusions  also  have  a 
certain  antiseptic  value,  owing  to  the  terpenes  they  contain.  Linseed 
cataplasms  have  a  higher  temperature  and  therefore  retain  moist  heat 
longest,  so  that  they  need  not  be  changed  so  often  as  hot  water  com- 
presses. Nor  will  they  cause  cutaneous  eczema,  which  is  quite  unavoid- 
able in  continuous  appUcation  of  moist  compresses.  Correctly  prepared, 
cataplasms  are  just  as  aseptic  as  the  others,  because,  having  been  boiled 
down  to  a  thick  pap,  infectious  germs  are  destroyed.  Clean  and  carefully 
sterilized  linen  is  used  as  a  cover. 

Dry  heat  is  applied  by  means  of  Japanese  warming  boxes  (p.  74, 
Fig.  17).  They  are  filled  with  a  specially  prepared,  pulverized,  com- 
pressed coal  which  will  glow  for  about  two  hours.  The  box  is  covered 
with  moist  cotton  where  it  comes  in  contact  with  the  eye,  and  fastened 
in  the  proper  position  with  a  gauze  bandage  in  the  shape  of  a  monoculus. 

The  so-called  thermophores  consist  of  a  rubber  bag,  closed  with  a 
screw  cap.  They  contain  thiosulphuric  sodiiun,  dissolved  in  hot  water, 
which  liberates  heat  upon  recrystallization. 

The  electric  thermophores  (Salaghi,  p.  74,  Fig.  16)  are  of  Ughter 
weight  and  applied  to  the  eye  on  a  dry  layer.  The  desired  degree  of 
heat  is  exactly  controlled  by  rheostats  or  by  a  series  of  resistance  lamps. 

The  moist  warm  applications  are  applied  as  follows:  The  hds  and 
adjacent  parts  are  cleansed  with  sterilized  cotton  or  gauze  pads.  A 
piece  of  cloth,  about  four  inches  in  diameter,  is  saturated  with  3  per  cent, 
boric  acid  or  1  per  cent,  acetate  of  aluminiun,  and  applied  to  the  eye. 
It  is  then  covered  with  a  piece  of  gutta-percha  paper  or  Billroth^s  batiste 
fastened  to  the  forehead  and  chin  by  means  of  small  strips  of  adhesive 
plaster  or  leucoplast.  Over  this  is  placed  a  bandage,  of  gauze  or  etamin. 
On  removing  the  bandage  the  place  of  application  is  cleaned  with  boric 
acid,  to  protect  it  from  maceration. 

An  excellent  moist,  aseptic  compress  is  the  cataplasm  of  Langlebert, 
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which  is  easily  and  conveniently  applied,  soft  and  flexible,  and  retains  the 
moist  heat  without  irritating  the  skin.  It  may  even  be  allowed  to  remain 
for  the  whole  day.  I  have  had  a  chamomile  cataplasm  prepared  on  the 
same  principle,  which  is  very  suitable  for  a  "permanent  dressing. '^ 

Antiphlogistine  serves  to  induce  active  hyperaemia.  It  is  a  paste, 
which,  according  to  the  manufacturers,  consists  of  an  American  silicate 
almnina  and  chemically  pure  glycerine,  with  the  addition  of  small  quan- 
tities of  antiseptic  substances  (boric  and  salicylic  acid)  and  traces  of 
iodine  and  volatile  oils.  It  is  non-irritating  and  absorbs  water  freely, 
and,  so  far  as  the  eye  is  concerned,  I  have  found  that  it  retains  heat  and 
moisture  imiformly  for  twelve  or  fourteen  hours.  The  paste  is  applied 
with  a  spatula,  and  covered  with  a  thin  layer  of  absorbent  cotton  or 
gauze.    As  soon  as  it  has  lost  its  efficiency,  it  drops  oflf  of  its  own  accord, 

Giese  and  Hertel  have  established  that  warm  compresses  raise  tem- 
perature in  the  conjunctival  sac  by  more  than  one  degree.  Heat,  there- 
fore, indirectly  incites  the  circulation  of  the  blood  in  the  anterior  globe. 
By  supplying  fresh  and  healthy  nutritive  and  building  material,  it  helps 
to  eliminate  the  toxic  substances  in  the  cornea,  sclera,  iris  and  ciliary 
body,  thereby  promoting  the  desquamation  of  dead  corneal  tissue  and 
the  resorption  of  corneal  infiltrations.  In  iridocyclitis  and  iridocyclo- 
scleritis  the  venous  stasis  in  the  plethoric  anterior  uveal  section  is  dimin- 
ished by  conducting  the  blood  to  the  periphery.  This  is  shown  also  by 
the  dilatation  of  the  pupil,  which  occurs  after  prolonged  application  of 
heat  to  the  eye. 

As  a  rule,  the  application  of  absorbent  dressings,  warming  boxes, 
and  cataplasms  is  not  borne  well  until  the  beginning  of  vascularization. 
As  soon  as  this  is  fully  established,  the  process  can  be  considerably 
shortened  by  daily  application  of  a  few  granules  of  dionin.  In  cases 
which  run  an  atonic  course,  resorption  should  be  incited  by  alternate 
superficial  touching  of  the  upper  and  lower  fomices  of  the  conjunctiva 
with  a  uniformly  smooth  and  very  finely  pointed  stick  of  silver  nitro- 
chlorate  as  described  on  p.  205. 

So  long  as  corneal  ectasia  is  impending  or  present,  it  is  necessary 
to  apply  a  duplex  bandage  (p.  209,  Fig.  31).    It  is  applied  as  follows: 

The  child  is  put  to  bed,  gently  closing  his  eyes  as  if  asleep.  An  oval 
piece  of  sterilized  gauze  is  applied  over  the  Uds,  completely  covering 
them.  The  area  between  the  superior  orbital  border,  cheek,  and  eye  is 
filled  out  with  pieces  of  absorbent  gauze  or  cotton,  so  as  to  form  a  cushion 
of  one  or  two  inches,  extending  beyond  the  lids  in  all  directions.  This 
is  covered  by  a  bandage  of  gauze  or  elastic,  large-meshed,  cotton,  two 
inches  wide  and  six  or  eight  yards  long,  which  has  been  moistened  by 
pouring  water  over  it.  It  should  not  be  immersed  in  water,  as  this  would 
interfere  with  the  unrolling  of  the  bandage.    It  is  then  applied  to  the 
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more  affected  eye  first,  commencing  at  the  lobe  of  the  ear  on  the  same 
side  and  proceeding  over  the  middle  of  the  cotton  pad  obliquely  to  the 
opposite  side  of  the  forehead.  There  follows  a  circular  winding  closely 
above  the  ears,  around  the  occiput  and  forehead.  Continue  over  the 
vertex  and  occiput  and  under  the  lobe  of  the  same  side,  without  inter- 
fering with  its  position,  and  back  to  the  eye.  The  second  oblique  wind- 
ing is  applied  above  the  first.  A  third  oblique  winding  proceeds  in  the 
same  way  below  the  first;  a  fourth  winding,  again  following  the  course 
of  the  first,  is  conducted  toward  the  temples  and  finally  twice  around 
the  head.  With  each  winding  the  bandage  is  gradually  and  uniformly 
tightened.  In  order  to  prevent  any  movement  of  the  affected  eye,  and 
also  to  protect  the  healthy  eye  from  bright  light,  the  last  transverse 
winding  is  continued  by  a  few  oblique  turns  from  above  downward 
over  the  forehead,  covering  the  second  eye.  This,  however,  can  also  be 
done  by  a  separate  bandage  from  below.  The  position  of  the  bandage 
may  be  further  secured  by  reversing  the  oblique  windings  above  the 
forehead,  when  commencing  the  coiu^e  over  the  head.  Finally,  the 
bandage  is  fastened  with  safety  pins  at  various  parts  of  the  circular 
windings,  which  are  particularly  liable  to  slip  upward  at  the  back. 

The  bandage  is  changed  daily  or  at  longer  intervals,  as  required. 

Dense  corneal  maculae,  which  often  persist  after  treatment,  may 
require  optical  iridectomy  at  a  later  period.  This,  however,  should  be 
deferred  as  long  as  possible,  since  even  an  originally  ectatic  and  very 
dense  corneal  opacity  may  be  considerably  cleared  up  after  several 
years.  I  have  observed  this  in  a  staphylomatous  ectasia  which  called 
for  enucleation  of  the  globe.  This  is  more  likely  to  happen  if  tincture 
of  iodine  is  appUed  often  and  long  enough  to  the  conjunctival  Umbus. 
A  small,  fine  painter^s  brush  is  used,  and  so-called  irritants  are  avoided 
long  enough  to  induce  involution  of  the  infiltrate.  The  mildest  of  these 
remedies  is  calomel.  It  is  appUed  to  the  palpebral  conjunctiva  daily, 
or  every  other  day,  in  the  shape  of  the  finest  possible  powder  by  means 
of  a  large,  fine-haired  brush. 

Massage  of  the  eye  with  white  or  yellow  1-2  per  cent,  precipitate 
ointment  is  a  more  energetic  treatment.  Other  ointments,  used  in  the 
same  way,  are  gray  ointment  (tmg.  hydrarg.  1.0,  lanolin,  vaseline  aa  2.0) 
and  potassium  iodide  ointment  (pot.  iod.  1.0,  sod.  bicarb.  0.5,  vaseline 
10.0).  A  Uttle  of  the  ointment,  the  size  of  a  small  pea,  is  applied  with  a 
glass  rod  to  the  lower  lid,  which  is  lightly  drawn  away  from  the  eye. 
While  the  lid  is  held  closed,  the  rod  is  slowly  withdrawn  toward  the 
outer  canthus.  The  lid  is  then  gently  massaged,  so  as  to  distribute  the 
ointment  uniformly  in  the  conjunctival  sac.  Before  applying  the  irri- 
tant for  the  first  time,  it  may  be  advisable  to  instil  homatropine  hydro- 
bromate  (3  per  cent.),  to  prevent  hyperaemia  of  the  iris. 
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In  massaging  the  eye,  no  great  pressure  must  be  exerted  on  the  globe. 
The  procedure  should  be  carried  out  quickly,  but  so  gently  that  there 
will  be  no  pain.  The  lids  are  moved  over  the  globe  in  a  horizontal, 
radial,  vertical,  or  circular  direction.  The  procedure  should  occupy  no 
more  than  half  a  minute  or  a  minute,  and  its  repetition  every  other  day, 
or  once  or  twice  weekly,  depends  upon  whether  the  irritation  of  the  globe 
produced  by  it  soon  disappears. 

In  order  to  prevent  decomposition  of  the  ointments,  which  in  the 
yellow  ointment  is  indicated  by  a  grayish  discoloration,  they  are  kept  in 
little  jars,  impervious  to  light,  and  closed  by  an  equally  impervious  lid. 
Holth  recommends  yellow  oxide  of  mercury  ointment  0.05-0.20,  lanolin 
10.0.  Schanz  prescribes  yellow  oxide  ointment  0.1-0.2,  lanolin  1.0,  dis- 
tilled water  1.0,  vaselin.  ad.  10.0.  Simultaneous  internal  use  of  iodine 
is  to  be  avoided  with  these  ointments,  or  to  be  prescribed  as  detailed  on 
pp.  143-144,  owing  to  the  mercury  iodine  or  iodide  which  is  liberated. 

In  a  torpid  course  of  the  affection,  atomizing  of  opium  tincture  or 
dionin  is  beneficial. 

When  the  eye  has  arrived  at  complete  rest,  subconjunctival  injec- 
tions of  1-2-3-5  per  cent,  saline  solutions,  either  alone  or  with  cinnamic 
acid  (hetol  pur.  synthetic),  will  promote  resorption  and  involution  of 
the  infiltrate. 

The  injection  is  made  in  the  following  manner:  After  careful  irriga- 
tion of  the  conjunctival  sac  with  mercury  oxycyanate  (1  :  2000)  a  2-3 
per  cent,  cocaine  solution  is  instilled  twice  or  three  times  at  intervals  of 
two  or  three  minutes.  While  the  lids  are  kept  apart  by  an  assistant, 
an  obUque  puncture  is  made  into  the  lower  outer  part  of  the  bulbar 
conjunctiva  with  a  sterilized  Pravaz  syringe  containing  saline  solution, 
and  the  piston  is  slowly  advanced  until  the  syringe  is  empty.  This 
raises  the  bulbar  conjunctiva  in  the  shape  of  a  cyst.  After  several  days, 
when  the  irritation  has  subsided,  the  injection  may  be  repeated  at  other 
places,  as,  for  instance,  in  the  interspace  between  the  external  and 
superior  rectus. 

All  this,  however,  must  not  be  done  until  the  climax  of  the  affection 
has  been  reached  or  exceeded,  and  after  the  iridocyclitic  irritative  symp- 
toms (ciliary  pain,  etc.)  have  disappeared. 

Indications  of  this  stage  are  (1)  disappearance  within  half  an  hour 
to  an  hour  of  the  congestion  and  redness  of  the  vessels,  conjunctiva,  and 
episclera,  caused  by  the  irritant;  (2)  the  prompt  and  uniform  dilatation 
of  the  pupil  upon  instillation  of  a  mydriatic,  except  when  posterior 
synechise  have  persisted. 

Persistent  elevation  of  intra-ocular  pressure — which  occiu^  from 
numerous  posterior  synechise,  or  in  rare  cases  without  them — ^and  pupil- 
lary occlusion  may  require  paracentesis  of  the  anterior  chamber  or 
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iridectomy.     Sometimes  there  is  an  exacerbation,   especially  in   the 
inflammatory  stage  of  the  process,  due  to  increased  pathological  changes. 
For  treatment  of  corneal  tuberculosis,  compare  Uveal  Tuberculosis, 
p.  246. 

10.  CORNEAL  CHANGES  IN  LEPROSY 

A  cornea  affected  with  leprosy  frequently  presents  changes  which 
are  easily  recognized.  The  eyeball  has  a  peculiar  yellowish-brown  shim- 
mer, which  may  be  seen  at  some  distance.  The  leprous  infiltrates  and 
nodules  are  usually  located  at  the  temporal  portion  of  the  corneoscleral 
border  or  in  symmetrical  area  of  the  cornea.  Even  though  there  is  but 
one  small  nodule  at  the  margin,  there  may  be  an  opacity  elsewhere  in 
the  cornea.  In  other  cases  a  light  fringe  separates  the  nodule  and  the 
opacity.  The  nodules  are  rather  superficial,  have  a  yellow-red  to  whitish 
appearance,  and  usually  originate  in  the  episcleral  tissue;  while  those 
situated  deeper  have  a  rather  gray  appearance  and  arise  from  the  region 
of  Schlemm's  canal.  They  terminate  either  in  resorption  or  disintegra- 
tion with  perforation  of  the  cornea  and  subsequent  phthisis  bulbi.  More 
rarely  are  seen  *' smooth  corneal  infiltrates"  which  develop  from  several 
isolated  spots  and  as  a  rule  occupy  the  outer  segment  of  the  cornea  and 
the  'Huberous''  corneal  infiltrate.  The  superficial  epithelial  infiltrations 
may  extend  rapidly,  the  deeper  ones  more  slowly.  The  former  may 
protrude  to  such  an  extent  that  closure  of  the  lids  is  difficult.  Very 
active  vascularization  points  to  uveal  involvement.  There  has  also  been 
described  a  superficial  opacity  which  starts  from  the  upper  temporal 
sector  of  the  border,  and  extends  along  the  entire  corneal  periphery,  in 
the  shape  of  an  arcus  senilis.  It  may  also  appear  as  pannus  leprous  in 
the  shape  of  small,  gray-white,  superficial  or  deep  spots  around  the 
scleral  border,  which  have  a  tendency  to  extend  towards  the  corneal 
centre,  but  diminishes  with  proliferation  of  the  conjunctival  vessels. 

Leprous  changes  of  the  lids  and  conjunctiva  may  be  followed  by  anaes- 
thesia and  xerosis  of  the  cornea,  a  mild  keratitis  e  lagophthalmo,  keratitis 
neuroparalytica,  traiunatic  keratitis  with  secondary  iridocyclitis,  usually 
located  in  the  lower  half  of  the  cornea,  which  may  develop  as  rapidly  as 
serpiginous  ulcer,  pannus  and  corneal  scars  which  resemble  pterygiimi. 

Treatment. — The  nodules  are  destroyed  by  red  heat.  To  prevent 
their  spreading  over  the  cornea,  its  clear  part,  lying  in  front  of  the  nodule, 
has  been  ablated  with  varying  results.  Sometimes  the  pupillary  area 
of  the  cornea  remained  free,  or,  as  in  advanced  processes,  more  satis- 
factory vision  has  been  reestablished  corresponding  to  the  involved 
cornea,  which  usually  is  the  inner  segment  of  the  cornea.  Optical  iri- 
dectomy is  of  use  in  some  cases.  It  has  also  been  suggested  to  wall  off 
the  lesion  by  encircling  it  by  the  galvanocautery,  following  this  procedure 
by  inspergations  of  iodoform. 
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II.  KERATOCONUS 

This  aflfection  is  more  frequently  unilateral  than  bilateral.  It 
usually  develops  during  and  after  puberty,  although  it  is  not  unknown 
in  adult  life.  The  impaired  vision,  which  is  caused  by  abnormal  corneal 
curvature,  together  with  the  thinness  and  opacity  of  its  central  areas, 
can  only  rarely  be  improved  by  concave  or  cylindrical  glasses. 

The  hyperboUc  curvature  of  the  cornea  is  distinctly  visible  when 
viewed  laterally  and  by  the  considerable  distortion  of  the  keratoscopic 
picture.  The  pupillary  deviation  in  unilateral  keratoconus  is,  according 
to  E.  Pagenstecher,  due  solely  to  the  difference  in  the  radius  of  curvature 
of  the  two  comese  and  the  different  depth  of  the  anterior  chambers.  Ac- 
cording to  my  experience,  the  statement  that  keratoconus  is  associated  with 
opacities  of  the  lens  cannot  be  accepted  as  a  generally  appUcable  rule. 

Rupture  of  the  corneal  cone  may  occur  in  consequence  of  trivial 
injuries. 

Treatment  is,  as  a  rule,  difficult  and  tedious.  In  the  initial  stage  of 
the  stationary  form  correction  by  glasses  may  be  tried.  Should  ectasia 
increase,  instillation  of  physostigmine-pilocarpine-morphine,  and  pressure 
bandage  during  the  night,  should  be  carried  out  for  a  long  time.  The 
patient  should  be  continuously  in  the  recumbent  position.  The  kerato- 
conus may  be  carefully  cauterized  with  pure  carbolic  acid.  I  use  galvano- 
cautery,  after  the  method  of  Elschnig,  governing  the  treatment  by 
optometric  and  ophthalmometric  tests.  The  central  or  paracentral 
scab  can  be  connected  with  the  corneal  border  any  desired  number  of 
times  without  causing  noticeable  blemish. 

Any  occupation  which  requires  greatacuity  of  visionshould  be  avoided. 

Fick*s  contact  glass,  which  is  capable  of  improving  the  vision,  is,  un- 
fortunately, not  tolerated  by  the  eye  for  more  than  a  few  hoiu^.  A  better 
instrument  is  the  hydrodiascope,  which  Siegrist  constructed  by  so  modify- 
ing Czermak's  orthoscope  as  to  make  the  concave  glass  easily  removable 
4nd  replaceable,  while  in  Lohnstein's  model  it  is  fixed  and  inunovable. 

As  to  megalocornea  and  globular  cornea,  compare  congenital 
glaucoma,  p.  33. 

Fascicular  opacity  of  the  interpalpebral  area  of  the  cornea,  with  de- 
generative changes,  follows  destructive  corneal  processes,  chronic  iridocho- 
rioiditis,  or  phthisis  bulbi.  If  the  conjunctiva  is  chronically  and  painfully 
irritated,  it  may  become  necessary  to  remove  the  deposits  of  lime,  or,  if 
the  eye  is  incurably  blind,  evisceration  or  enucleation  of  the  globe  may 
have  to  be  resorted  to.  In  some  cases  the  opacity  may  yield  to  treatment. 
This  happened  in  one  of  my  cases,  that  of  an  eleven-year-old  child,  upon 
whom  an  iridectomy  has  been  done.  Ohm  made  successful  subconjunc- 
tival injections  of  potassiiun  iodide  in  a  nine-year-old  girl  whose  visual 
acuity  had  been  reduced  to  a  minimmn  by  dense  corneal  opacities. 
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Owing  to  the  transparency  of  the  overlying  conjunctiva,  affections 
of  the  sclera  located  in  the  anterior  segment  of  the  globe  can  be  easily 
recognized.  This  is  particularly  true  in  unevenness  of  the  surface  due 
to  elevations,  such  as  occur  in  episcleritis  and  scleritis,  new  growths, 
cysts,  cystoid  scars  and  ectasia  of  the  sclera  (Plate  VIII,  Fig.  1),  or  to 
depressions  due  to  ulcers.  Axial  myopia  causes  flattening  of  the  bulbar 
equator;  atrophy  and  phthisis  bulbi  cause  retraction;  while  an  inter- 
ruption of  continuity  is  due  to  rupture  and  perforating  wounds.  Pene- 
trating wounds  usually  extend  concentrically  toward  the  corneal  border, 
frequently  involving  the  entire  sclera,  so  that  parts  of  the  uvea,  retina, 
and  vitreous  protrude  through  the  lips  of  the  woxmd. 

Panophthalmitis  involving  the  sclera  imparts  to  it  a  yellowish,  pus- 
like color.  In  scars  of  which  parts  of  the  uveal  have  healed,  in  ectasia 
of  the  sclera,  in  scleritis  or  partial  ruptures,  the  discoloration  is  bluish- 
black  or  gray.  It  must  be  remembered,  in  this  connection,  that  a  con- 
genitally  thin  sclera  is  of  a  decidedly  blue  color. 

In  old  hemorrhages,  infiltrated  uveal  pigment  and  melanotic  timiors 
of  the  sclera  and  uveal  tract,  the  sclera  is  of  a  brown  or  brown-black 
color.  In  cases  of  deep  congenital  pigmentation  the  pigmentation  is 
intensified  at  the  insertion  of  vessels  and  nerves. 

In  making  a  differential  diagnosis,  it  is  important  to  observe  the 
dilatation  and  tortuosity  of  the  anterior  ciliary  vessels  up  to  their  scleral 
insertion,  a  condition  often  present  in  chronic  inflammatory  and  secon- 
dary glaucoma.  In  a  circimiscribed  form  this  often  indicates  the  internal 
site  of  an  intra-ocular  tumor.  If  the  affected  vessel  is  an  artery,  it  fills 
anteriorly  from  the  equator  when  forcibly  compressed  by  drawing  the 
lid  over  it;  if  the  vessel  fills  in  an  opposite  direction,  it  is  probably  a 
vein.  Injection  of  the  complete  or  partial  annular  scleral  zone  surrounding 
the  cornea  has  already  been  described  as  a  sign  of  inflammation  of  the 
anterior  segment  of  the  globe.  In  episcleritis  and  scleritis,  this  zone  is 
either  bluish  or  a  violet-red  and  the  tissues  are  swollen. 

A  scleral  injection  with  small  or  large  maculae,  located  between  the 
corneal  border  and  the  equator,  points  to  pathological  processes  in  the 
non-vascular  sclera.  It  is  due  to  greater  repletion  of  the  superficial 
scleral  vessels,  and  is  distinguished  by  its  deep  violet  color  from  peri- 
corneal and  subconjunctival  injections,  which  may  be  present  simul- 
taneously. The  discolored  sclerotic  and  episcleritic  zones  only  reach 
the  corneal  border  in  a  few  places,  if  at  all. 

The  inflammatory  focal  affections  of  the  anterior  segment  of  the 
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sclera  axe  either  superficially  situated  between  conjunctiva  and  sclera 
(episcleritis)  or  in  the  deeper  layers  (scleritis).  Transition  from  one 
form  into  the  other  often  occurs.  The  clinical  picture  is  as  follows :  There 
is  either  no  inflammatory  reaction  at  all,  or  there  are  irritative  symi)- 
toms  such  as  ciliary  pain,  lachrymation,  photophobia,  etc.  At  some 
distance  from  the  corneal  margin  inmiovable  nodular,  whitish-yellow  foci 
are  sometimes  found  at  the  insertion  of  a  straight  muscle,  sharply  de- 
marcated around  the  region  of  one  or  more  episcleral  veins.  Accordii^ 
to  the  congestion  of  the  conjimctival,  episcleral,  and  scleral  vessels, 
these  eminences  have  first  a  light  red  and  later  a  reddish-blue,  bluish  or 
violet  tinge.  The  unaffected  parts  of  the  sclera  may  be  of  normal  color. 
This  injection  is  changed  to  a  dirty  gray  or  bluish-violet  discoloration 
of  the  sclera  in  the  coiu'se  of  a  few  weeks  or  months.  This  condition 
should  not  be  mistaken  for  congenital  melanosis  of  the  sclera.  In  atrophy 
and  ectasia  of  the  sclera  it  may  become  permanent,  but  these  cases  are 
usually  complicated  with  an  insidious  iridocyclitis  with  an  opaque 
vitreous. 

TTie  cornea  may  also  be  secondarily  involved,  as  in  tuberculosis  and 
sjrphilis.  If  it  occurs  along  with  a  diffuse  corneal  infiltrate,  which  is 
rare,  the  usual  process  is  as  follows:  a  vascularized,  tongue-shaped, 
grayish,  grayish-white  or  white  opacity  advances  from  the  scleral  focus 
toward  the  centre  of  the  cornea  or  extends  beyond  it.  It  xmdergoes 
either  partial  involution  or  becomes  permanent  (sclerotic  keratitis) . 

Differential  Diagnosis. — In  phlyctenular  conjunctivitis  the  con- 
junctiva is  involved,  while  in  episcleritis  the  conjunctiva  covering  the 
scleral  or  episcleral  focus  is  not  only  intact,  but  is  quite  movable.  Phlyc- 
tenules are  usually  situated  near  or  in  the  corneal  margin. 

In  scleritis  the  tarsal  conjunctiva  and  fomices  are  pale.  The 
initial  stages  of  gumma,  leprosy,  and  scleral  tuberculosis  which  have 
often  been  mistaken  as  malignant  growths  may  simulate  scleritis  or 
episcleritis. 

The  course  and  prognosis  of  all  forms  of  scleritis  and  episcleritis 
(two  very  obstinate  affections)  depend  upon  etiology  and  treatment. 
Thus,  syphilitic  scleritis  and  episcleritis,  when  recognized  early,  yield 
more  or  less  rapidly  to  mercurial  and  iodine  treatment,  and  tuber- 
culous episcleritis  to  tuberculin  therapy.  Neglected  cases  show  a 
tendency  to  relapse,  with  the  result  that  gradually  the  eoniea  and  neigh- 
boring structures  become  involved.  Simultaneous  presence  of  uveitis, 
mth  deposits  upon  the  membrane  of  Descemet,  renders  the  prognosis 
unfavorable,  owing  to  the  opacity  of  the  lens  and  xdtreous  and  the 
development  of  secondary  glaucoma. 

Treatment. — An  energetic  attempt  should  be  made  in  all  cases  to 
improve  metabolism  by  means  of  soap  friction.    A  tcaspoonful  of  brown 
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soap  is  rubbed  into  various  parts  of  the  skin  for  five  or  ten  minutes  by 
the  usual  inunction  method.  Thermal  and  warm  brine  baths  are  Uke- 
wise  indicated.  Tubercular  processes  are  treated  in  accordance  with 
the  directions  given  on  p.  246. 

In  sjrphilitic  infections  of  anaemic  and  under-nourished  children  a 
strengthening  diet  is  of  greatest  importance.  If  the  disease  nms  a  very 
prolonged  course,  mercury  and  iodine  are  beneficial.  The  same  may  be 
said  of  the  use  of  certain  waters,  such  as  Heilbrunn,  Kreuznach,  Salzbrunn, 
Tolz,  Hall  (Upper  Austria),  Wiessee,  and  Wildegg,  for  both  drinking  and 
bathing.  The  continued  use  of  Fowler's  solution  and  arseniated  waters 
(Diirckheimer,  Maxquelle,  etc.)  often  produces  very  gratifying  results. 
Local  measures  include  protection  of  the  eyes  by  slightly  smoked  specta- 
cles and  total  abstention  from  the  use  of  the  eyes,  while  tepid  chamomile 
compresses,  applied  from  fifteen  to  thirty  minutes  three  or  four  times  daily, 
or  hot  compresses  and  dry  heat,  often  have  a  good  effect. 

Von  Reuss  applies  the  galvanic  current  with  the  Eulenburg  elec- 
trode in  the  following  manner : 

After  cocaine  has  been  instilled  in  the  eye,  the  electrode  is  grasped 
like  a  pen-holder  and  the  poUshed  side  appUed  to  the  scleritic  nodule, 
while  the  patient  holds  the  second  electrode  in  his  hand.  A  1-1.5  Ma. 
current  is  appUed  for  from  a  minute  to  a  minute  and  a  half. 

This  time  is  distributed  over  whatever  nodules  are  present.  In 
sensitive  patients,  or  in  cases  in  which  there  is  considerable  reaction, 
the  anode  is  first  applied  to  the  eye,  and  later  the  cathode.  At  first  there 
is  increased  redness  of  the  affected  area.  Coagulated  mucus  adhering 
to  these  places  is  often  so  slight  that  it  can  be  wiped  off,  but  if  it  should 
adhere  more  tenaciously,  weaker  currents  must  be  used.  This  treatment 
is  repeated  on  alternate  days.  As  a  rule,  about  twelve  appUcations  will 
decrease  the  subjective  complaints  rapidly  and  effect  a  reduction  of  the 
nodules.  Some  cases  require  more  appUcations.  Prolonged  treatment 
is  rarely  necessary  and  failure  quite  exceptional.  Relapses,  however, 
cannot  be  prevented.  In  the  presence  of  iritis  or  a  rather  diffuse  process, 
which  obscures  the  affected  foci,  direct  galvanization  is  not  tolerated  so 
well  as  the  faradic  current  applied  through  the  closed  lids.  According 
to  V.  Reuss,  the  healing  effect  depends  not  only  upon  accelerated  re- 
sorption of  the  inflammatory  products  as  a  result  of  the  increased  hyper- 
semia,  but  also  on  certain  electrochemical  effects;  to  wit,  coagulation  of 
the  tissue  at  the  anode  as  the  result  of  acid  production,  and  Uquefaction 
of  tissue  at  the  cathode  owdng  to  the  formation  of  bases. 

Massage  is  most  effective  when  given  gently  and  for  a  short  time 
with  a  1-2  per  cent,  precipitate  ointment  on  alternate  days.  This  treat- 
ment often  has  a  favorable  effect  upon  the  milder  forms  of  scleritis  and 
episcleritis.     Its  application,  however,  requires  great  care,  as  it  may 
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lead  to  exacerbation  in  quite  uncomplicated  cases.  It  should  not  be 
applied  in  iridocyclitis. 

If,  in  anterior  scleritis  or  sclerotic  keratitis,  the  corneal  infiltrate 
extends  rapidly,  peritomy  is  advisable.  CI.  du  Bois  Reymond  has 
practised  phlebotomy  in  a  few  cases  with  good  results. 

The  technic  is  as  follows: 

The  eyeball  having  been  ansBsthetized,  an  elevator  is  introduced 
between  the  lids.  By  means  of  a  fixation  forceps  the  eye  is  turned  toward 
the  healthy  side,  so  that  the  affected  area  is  freely  visible.  The  principal 
trunks  of  the  episcleral  veins  are  raised  with  a  small  pointed  hook,  and 
cut  through  with  a  pair  of  scissors.  When  the  hemorrhage  has  ceased, 
the  eye  is  bandaged.  If  a  neighboring  area  should  become  involved,  the 
operation  is  repeated. 

If  scleral  ectasia  is  imminent,  the  treatment  consists,  according  to 
indications,  either  in  the  appUcation  of  a  pressure  bandage  with  instil- 
lation of  morphine,  pilocarpme,  and  physostigmine,  or  uidectomy.  The 
treatment  of  uveal  affections,  as  explained  on  p.  234,  may  also  be  applied 
here. 

Irritants  are  permissible  only  after  the  eye  has  become  entirely 
quiet.  This  is  especially  true  in  sclerotic  keratitis.  The  same  applies 
to  operations  on  the  iris,  which  are  also  indicated  on  accouat  of  extensive 
corneal  opacities. 

Very  small  tuberculous  nodules  may  be  carefully  scraped,  provided 
there  is  no  danger  of  thmning  the  sclera.  Even  a  cure  of  large  tuber- 
culous scleral  ulcers  is  within  the  range  of  possibilities,  if  competent 
treatment  has  been  instituted  early. 

I  observed  such  a  case  in  1890.  There  was  an  equatorial  excavation 
of  the  globe  with  atrophy  of  the  chorioid  and  sclera.  The  macular 
segment  of  the  retina  had  been  torn  partly  away  from  the  layer  of  pig- 
ment epitheliiun,  causing  a  reduction  of  central  vision  to  six-twelfths  of 
the  normal,  that  of  the  other  eye  being  six-fifths.  With  a  bistoiuy  I 
carefully  dissected  away  the  tuberculous  focus  at  the  margins  as  far  as 
possible,  and  cauterized  it  in  its  entire  extent  with  actual  cautery.  The 
resulting  scleral  defect  was  sutured  with  catgut  and  the  latter  rein- 
forced by  conjunctival  sutures.  The  result  was  a  smooth  and  per- 
manent cure,  with  solid  cicatrization  of  the  sclera  and  central  vision  of 
six-sixths. 

As  to  stretching  of  the  sclera  in  the  anterior  and  middle  bulbar 
parts,  it  may  be  said  that  anterior  and  equatorial  sclerectasia,  as  well  as 
ciUary  staphyloma,  are  usually  caused  by  degenerative  changes  of  the 
globe  due  to  iridochorioiditis  or  glaucoma.  They  are  often  accompanied 
by  pain  of  varying  intensity.  The  globe  being  thin  and  enlarged,  there 
is  danger  of  ruptiu^e. 
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It  is  but  rarely  possible  to  preser\'e  eyes  of  this  description,  even  for 
their  cosmetic  effect.  The  attempt  to  do  so  involves  a  technically  diffi- 
cult iridectomy,  gradual  reduction  of  the  staphylomatous  protrusion 
of  the  sclera  by  multiple  incisions,  fixation  of  the  ectasia  by  neighboring 
bulbar  conjunctiva,  and  other  similar  methods. 

In  most  cases,  such  as  corneal  staphyloma  following  blennorrhcea 
neonatorum,  or  conjunctival  diphtheria,  it  is  impossible  to  avoid  ablation 
of  the  staphyloma  and  at  the  same  time  cover  the  sclera  with  conjunc- 
tiva. Enucleation  is  undoubtedly  a  better  method.  This  should  not  be 
resorted  to  in  children,  because  the  growth  of  the  orbit  will  be  impeded, 
with  consequent  asynmietry  of  the  face,  and  the  conjimctival  sac  will 
continue  to  contract,  in  spite  of  the  insertion  of  an  artificial  eye. 
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Color  changes  in  the  iris  are  of  diagnostic  significance.  These  changes 
may  involve  a  part  or  whole  of  the  membrane,  and  include  localized 
hypersemia  and  exudates  of  the  stroma,  or  a  complete  change  of  color  of 
the  iris,  as  when  blue  becomes  yellowish-green.  Hemorrhages  of  the 
membrane  occur,  which  leave  behmd,  after  absorption,  a  yellowish  stam. 
When  iron  or  steel  particles  are  retained  in  the  globe  the  iris  becomes  a 
brownish-yellow,  due  to  deposits  of  oxide  of  iron  (siderosis) .  In  atrophy 
of  the  iris  the  tissue  become  thin,  has  a  characteristic  matted  appearance, 
and  becomes  dark  gray  or  of  a  dirty  brown  color. 

New  growths  appear  as  yellowish-gray,  orange-yellow,  yellowish- 
brown,  or  dark  brown  spots. 

These  tissue  disturbances  also  bring  about  changes  in  the  iris  mark- 
ing. Similar  changes  in  the  iris  pattern  follow  chronic  infiltrations 
(tubercles,  etc.),  and  the  traction  atrophy  due  to  anterior  synechiae. 
Iritis  without  visible  tubercles  has  often  not  been  recognized  as  tuber- 
culous until  a  diagnostic  injection  of  tuberculin  was  followed  by  the  rapid 
appearance  of  numerous  tubercles  m  the  his  and  the  neighboring  sclera. 

Displacement  of  the  iris  forward  is  caused  by  prolapse  following 
perforation  of  a  corneal  ulcer,  by  impaction  or  entanglement  in  corneal 
and  scleral  scars  and  also  by  its  being  pushed  forward  by  the  lens.  Shrink- 
ing of  the  vitreous,  absence  or  retraction  of  the  lens,  causes  backward 
displacement  of  the  iris.  Total  adhesion  of  the  pupillary  margin  to  the 
anterior  capsule  of  the  lens  produces  a  barrel-shaped  protrusion,  while 
irregular  adhesions  to  the  anterior  capsule  are  followed  by  cystoid  atrophy. 
Contraction  of  exudates  at  the  posterior  surface  of  the  iris  or  an  aggluti- 
nation of  the  iris  with  the  ciUary  processes  causes  retraction  of  the  periph- 
ery. Atrophy  of  the  iris  tissue  associated  with  contracting  exudates  of 
the  anterior  surface  of  the  iris  leads  to  eversion  (ectropion)  of  the  pupil- 
lary margin,  as  is  seen  in  chronic  glaucoma.  The  ectropion  may  also 
be  due  to  eversion  of  the  pigment  layer  and  encroachment  upon  the 
anterior  layer  of  the  iris. 

Total  iridonesis  consists  of  distinct  vibration,  or  an  undulating 
tremor  of  the  entire  iris,  upon  movement  of  the  globe.  It  is  caused  by 
absence  or  dislocation  of  the  lens,  general  loosening  of  the  zonula,  or 
liquefaction  of  the  vitreous.  Iridonesis  may  not  occur  if  the  pupil  is 
contracted,  especially  if  coincident  with  anterior  and  posterior  synechiae. 
On  the  other  hand,  total  paralysis  of  the  iris,  which  is  often  present  in 
traumatic  displacement  of  the  iris,  increases  iridonesis.  Partial  irido- 
nesis is  also  occasioned  by  microphakia  and  subluxation  of  the  lens,  or  a 
considerable  tearing  of  the  ciUary  margin  of  the  iris. 
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The  superficial  area  of  the  his  is  increased  in  hydrophthahnos  and 
scleral  ectasia.  It  is  reduced  in  microphthalmos,  phthisis,  atrophy  of 
the  globe,  in  atrophy  or  rudimentary  development  of  the  iris,  and  in 
fissures  and  gaps  of  the  iris  (coloboma,  diplocoria,  polycoria,  malforma- 
tion of  the  pupils). 

Irideremia,  or  complete  absence  of  the  iris,  is  either  congenital  or 
caused  by  grave  injury  or  ruptiwe  of  the  globe.  The  iris,  however,  may 
still  be  present  in  the  eye. 

Rarely,  as  a  consequence  of  iritis  or  injiuy  to  the  iris,  the  anterior 
surface  of  the  his  is  flecked  with  fragments  from  the  retmal  pigment 
layer.  Often  there  are  lumps  of  pigment  floating  in  the  anterior  chamber, 
or  pigment  scattered  at  its  bottom.  Deposits  of  pigment  may  be  found 
on  the  posterior  surface  of  the  cornea,  consisting  of  rust  or  hemosiderin 
following  a  hemorrhage  into  the  anterior  chamber. 

The  anterior  chamber  is  often  involved  in  affections  of  the  iris  and 
cihary  body,  and  it  may  be  partially  obliterated  by  adhesions  between 
the  iris  and  cornea.  If  the  pupillary  margin  becomes  totally  adherent  to 
the  lens  the  rest  of  the  iris  bulges  forward,  making  the  anterior  chamber 
shallow.  New  growths  within  or  behind  the  iris,  or  in  swelling  of  the 
lens  in  traiunatic  cataract,  or  advancement  of  the  lens  (glaucoma), 
produce  the  same  effect.  In  dislocation  of  the  lens  different  parts  of 
the  chamber  are  of  different  depths.  In  hypermetropia  the  reduced 
depth  of  the  chamber  is  physiologic. 

The  chamber  is  deeper  than  normal  in  high  degrees  of  myopia, 
keratoconus,  corneal  ectasia,  and  in  certain  types  of  cataracts.  Shrink- 
ing of  the  vitreous,  dislocation  of  the  lens,  loss  of  vitreous,  and  other 
inflammatory  and  tramnatic  conditions  increase  its  depth. 

The  normally  clear  contents  show  pathological  changes  in  suppura- 
tive keratitis,  iritis,  iridocyclitis,  and  iridochorioiditis  in  the  form  of 
diffuse  turbidity,  organized  inflammatory,  purulent  exudates  mixed  with 
blood.  Following  ruptiwe  of  the  venous  plexus  of  Schlemm  or  of  the 
iris  vessels  and  glaucomatous  hemorrhages,  blood  may  be  found  in  the 
anterior  chamber,  while,  following  traiunatic  cataract,  the  swollen  frag- 
ments of  the  lens  occupy  it. 

The  lower  part  of  the  chamber  is  involved  in  many  cases  (hypopyon, 
Plate  VII,  Fig.  3 ;  hyphsema,  Plate  X,  Fig.  5) ;  while  in  others  there  are 
precipitates  in  the  shape  of  punctiform,  whitish,  yellowish-gray  or  black- 
ish exudates  at  or  below  the  centre  of  the  posterior  siu^ace  of  the  cornea. 

Special  attention  should  be  paid  to  the  submiUary  and  miliary 
nodules  in  the  ligamentmn  pectinatum  and  the  cihary  part  of  the  iris, 
or  between  the  root  of  the  iris  and  the  cornea,  which  in  parenchymatous 
keratitis  and  iridocyclitis  can  be  recognized  only  by  quite  obUque  illum- 
ination (Plate  VIII,  Fig.  4).    With  lateral  illmnination  of  the  cornea 
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the  relation  of  the  nodules  to  the  shadow  of  the  limbus  shows  whether 
they  do  or  do  not  touch  the  superior  surface  of  the  cornea.  The  liga- 
mentum  pectinatum  forms  the  outermost  wall  of  the  anterior  chamber, 
and,  bemg  impendous  to  light,  throws  a  narrow  falciform  shadow  from 
the  limbus  which  falls  upon  that  margin  of  the  iris  on  the  same  side  as 
the  source  of  illumination.  This  is  true  also  of  foreign  bodies  in  the 
sinus  of  the  chamber. 

The  fact  that  the  iris,  ciliary  body,  and  chorioid  are  so  often  involved 
in  endogenous,  metastatic  bacterial  and  toxic  infections  of  the  eye, 
referable  to  congenital  syphilis,  tuberculosis,  the  acute  contagious  di^iease, 
intestinal  auto-intoxication,  etc.,  is  largely  due  to  the  intertwined  ar- 
rangement of  their  vessels  and  the  narrowness  of  their  capillaries.  In 
spite  of  the  most  careful  general  and  local  examination,  it  is  not  always 
possible  to  establish  the  so\u*ce  of  the  infection  or  the  starting  point  of 
the  metastasis. 

Either  the  anterior,  medial,  or  posterior  part  of  the  uvea  may  be 
affected,  while  in  purulent  metastatic  processes  the  entire  uveal  tract  is 
involved.  The  inflammation  may  change  from  non-purulent  into  puru- 
lent iritis,  cyclitis,  and  iridocyclitis.  The  tissue  reaction  is  also  influenced 
by  the  degree  of  sepsis  of  the  capillary  emboli  occluding  the  vessels, 
and  by  the  degree  of  disturbance  of  the  general  condition,  of  the  state 
of  nutrition  of  the  eye,  and  of  the  uvea  itself. 

Nevertheless,  there  may  be  no  visible  changes  in  the  uvea,  and  at 
first  there  may  be  no  signs  of  its  affection  but  hemorrhages  or  opacities 
of  the  vitreous. 

In  exceptional  cases  there  may  be  a  circumscribed  affection  of  the 
ciUary  body,  which  runs  an  abortive  course  and  is  characterized  by  a 
light,  rosy,  ciliary  injection  of  a  definite  place  in  the  ciliary  region,  by 
sensitiveness  of  the  eye  to  pressure,  and  a  feeling  of  pain  upon  accom- 
modative effort. 

This  is  often  a  prodromal  sign  of  iridocyclitis,  which  in  the  very 
first  stage  is  ushered  in  by  a  delicate,  rosy  circumcomeal  injection  (Plate 
X,  Fig.  4),  slight  discoloration  of  the  iris  and  often  by  fine  pimctate 
deposits  in  the  lower  quadrant  of  Descemet's  membrane,  by  redness  of 
the  optic  disc,  and  increased  width  and  tortuosity  of  the  neighboring 
retinal  veins  (so-called  uveal  hyperaemia). 

Soon  afterward  there  is  increased  turbidity  of  the  aqueous,  and  in 
some  cases  a  slight  hypopyon  and  increased  deposits  upon  the  posterior 
surface  of  the  cornea.  Once  I  saw  at  an  early  stage  a  diffuse,  perfectly 
uniform  opacity  of  the  lower  and  medial  parts  of  the  cornea,  which  dis- 
appeared as  soon  as  the  iritis  was  cured.  Exudations  in  the  pupillary 
space  occur  with  contraction  of  the  pupil  and  discoloration  of  the  iris. 
Involvement  of  the  ciliary  body  and  the  anterior  section  of  the  chorioid 
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may  be  accompanied  by  hemorrhages  in  the  shape  of  fine  specks  or  of 
filiform  membranous  flakes ;  and  by  pus-like,  strongly  reflecting  opacities. 
This  occurs,  as  a  rule,  in  the  anterior  segment  of  the  vitreous.  At  a  later 
stage  there  may  be  whitish-yellow  foci,  which  are  themselves  pigmented 
or  surrounded  by  pigment,  especially  in  the  lower  segments  of  the  cho- 
rioid.  Simultaneously  there  is  increase  of  the  pericorneal  and  ciliary 
injection,  and  varying  impairment  of  the  visual  power.  If  the  process 
runs  a  stormier  course,  there  is  often  swelling  of  the  upper  lid,  occasion- 
ally chemosis  of  the  bulbar  conjunctiva,  associated  with  photophobia, 
lachrymation,  and  ciliary  irritability.  The  latter  gives  rise  to  severe 
pain  over  the  eyebrows  and  in  the  corresponding  cranial  hemisphere, 
and  often  to  ne\u*algia  of  the  teeth  of  the  corresponding  superior  maxilla. 
When  the  ciliary  body  is  involved  the  eye  is  sensitive  to  pressure.  In 
the  initial  stage  of  iritis  the  tension  of  the  eye  is  usually  increased,  but 
when  the  ciliary  body  is  more  severely  involved,  especially  in  contrac- 
tion of  exudates  or  blood  effusions  in  the  vitreous,  the  tension  is  consider- 
ably reduced.  Involvement  of  the  ciliary  body  and  the  anterior  part  of 
the  chorioid  often  produces  irritation  of  the  ciliary  muscle,  a  reduction 
of  the  distant  point,  as  in  myopia,  and  a  general  restriction  of  the  visual 
field. 

Hemorrhages  in  the  anterior  chamber  have  also  been  observed  in 
iridocyclitis  following  hemorrhagic  variola,  and  in  Barlow's  disease. 

The  course  of  the  disease  varies.  There  may  be  a  complete  cure,  or 
permanent  adhesion  of  the  iris  to  the  anterior  capsule  of  the  lens,  pupil- 
lary occlusion,  pupillary  seclusion,  and  atrophy  of  the  iris.  Persistent 
opacity  of  the  \ntreous  leads  to  opacity  of  all  the  layers  of  the  lens. 
If  the  course  is  imfavorable,  detachment  of  the  retina  and  shrinking  of 
the  eye  will  occur,  even  after  the  lapse  of  several  years.  Blindness  due 
to  secondary  glaucoma  may  be  caused  by  extensive  adhesions  of  the 
pupillary  margin  and  the  posterior  surface  of  the  iris  to  the  anterior 
portion  of  the  lens  capsule.  Complete  loss  of  ciliary  pigment  has  been 
observed  in  iridocyclitis,  notably  in  sympathetic  iritis. 

The  affection  may  last  for  many  weeks,  months,  or  years.  It  is  an 
important  fact  for  the  prognosis  and  diagnosis  that  the  central  vision 
may  be  foimd  normal,  even  in  the  presence  of  vitreous  opacities. 

On  the  other  hand,  the  light  sense  may  be  considerably  reduced. 
Consequently,  there  can  be  a  complete  cure  only  if  the  sensation  of  light 
has  returned  to  normal  and  the  ''accommodative  myopia''  has  com- 
pletely disappeared. 

Photophobia,  lachrymation,  pale  red  pericorneal  injection,  refrac- 
toriness of  the  contracted  pupil  to  mydriatics,  and  sensitiveness  of  the 
eye  to  touch,  may  persist  for  a  considerable  time  after  the  disease  has 
run  its  course. 
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Differential  Diagnosis. — The  so-called  pericorneal  and  ciliary  in- 
jection, mentioned  in  connection  with  affections  of  the  cornea,  is  of 
particular  importance  (Plate  X,  Fig.  4).  It  is  due  to  congestion  of  the 
vascular  tracts  of  the  uvea,  which  anastomose  with  the  venous  plexus 
of  the  canal  of  Schlemm  and  the  ciliary  vessels  of  the  episcleral  and 
subconjunctival  tissues.  This  sign  is  most  pronoimced  in  acute  inflam- 
mations of  the  iris  and  ciliary  body,  less  so  in  the  subacute  forms,  and 
sometimes  only  slight  or  entirely  absent  in  chronic  tuberculous  uveitis. 

On  the  other  hand,  in  very  severe  iridocyclitis,  the  conjunctival 
vascular  area  is  more  or  less  plethoric. 

In  order  to  distinguish  between  a  superficial  and  an  intra-ocular 
inflammation  in  doubtful  cases,  Hamb\u*ger  is  correct  in  recommending 
the  administration  of  2-4  Gm.  of  uranine  in  coffee.  In  from  twenty  to 
thirty  minutes  the  conjunctival  secretion  of  the  healthy  eye  is  green, 
the  urine  distinctly  red,  the  skin  lemon-yellow,  and  the  sclera  icteric, 
while  the  pupil  remains  black  for  hours.  In  inflanmiation  of  the  iris, 
ciliary  body,  or  cornea,  however,  coloring  matter  will  pass  into  the  aque- 
ous humor  after  the  same  lapse  of  time.  The  color  of  the  aqueous  humor 
will  then  vary  from  the  most  delicate  hues  to  saturated  lustrous  green, 
corresponding  to  the  intensity  of  the  inflammation  (Plate  VIII,  Fig.  2). 

The  prognosis  depends  upon  the  nature  of  the  primary  affection, 
the  character  of  the  uveal  affection,  and  timely,  competent  treatment. 

Treatment  is  causal  in  all  forms  which  depend  upon  endogenous 
sources.  For  this  reason,  hospital  treatment  is  advisable  even  in  appar- 
ently light  cases,  as  ambulatory  treatment,  even  if  successful,  requires  a 
much  longer  time. 

All  use  of  the  eyes  must  be  avoided.  They  should  be  protected  from 
bright  lights  by  either  moderately  dark  glasses  or  instillation  of  aq. 
zeozoni  (see  pp.  131,  132).  Mydriatics  are  indicated  if  there  is  no 
increase  of  intra-ocular  tension.  They  should  only  be  used  to  prevent  or 
remove  posterior  synechise  so  far  as  may  be  necessary,  as,  for  example, 
in  so-called  serous  iridocyclitis,  which  is  usually  of  a  tubercular  origin, 
and  then  they  had  better  be  applied  tentatively.  Old  adhesions  will 
not  be  influenced  by  mydriatics.  Atropine  conjunctivitis  is  best  prevented 
by  keeping  the  solution  pure  and  the  dropper  clean.  Mydriatics  are 
more  eflBcient,  as  a  rule,  if  applied  in  the  forms  of  oils  or  ointments. 

To  prevent  atropine  poisoning,  the  patient  is  directed  to  close  his 
eyes  gently  for  a  few  minutes.  During  this  time  the  eyes  are  covered 
with  absorbent  gauze,  which  has  been  moistened  with  3  per  cent,  boric 
acid.  Slight  digital  compression  of  the  lachrymal  canals  in  the  region 
of  the  lachiymal  sac,  or  compression  of  the  nostril,  with  the  head  slightly 
inclined  forward,  is  useful.  If  dilatation  of  the  pupil  has  once  been 
attained,  it  is  sufficient  to  keep  it  so  with  a  mininmm  quantity  of  atropine. 
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If  mydriasis  does  not  occur,  the  mydriatic  is  discontinued  and  a  specialist 
called  in.  This  should  also  be  done  in  the  presence  of  iris  bulging  or  an 
annular  posterior  synechia.  However,  inunediate  iridectomy  may  in 
certain  cases  be  very  injurious,  since  by  aggravating  the  inflammation 
it  is  Uable  to  cause  occlusion  of  the  pupil  in  an  already  irritated  eye. 
This  holds  good  also  for  secondary  glaucoma,  which  is  not  rare  in  serous 
iridocyclitis  with  a  stormy  onset.  On  the  other  hand,  persistent  tender- 
ness and  inflammation  of  an  incurably  blind  or  very  soft  eye  may  call 
for  enucleation  or  evisceration  of  the  globe. 

If  there  is  violent  pain  over  the  eyebrows  and  in  the  head,  or  if, 
as  in  cyclitis,  even  a  light  touch  through  the  closed  lids  causes  great 
pain,  local  bleeding  by  the  application  of  one  or  two  leeches  to  the  tem- 
poral region  (one  or  two  fingers'  width  away  from  the  external  canthus) 
will  often  effect  rapid  alle\Hation  of  the  ciliary  neurosis,  a  distinct  de- 
crease of  photophobia  and  a  visible  reduction  of  the  turgescence  of  the 
iris,  bulbar  conjunctiva,  and  sclera.  Of  course,  this  procedure  is  not 
advisable  in  illy-nourished  patients. 

Warm  cataplasms  and  other  methods  of  heat  application  will  do 
good  service  in  conducting  the  blood  away  from  the  anterior  segment  of 
the  uvea.  Tepid  compresses  of  borated  water  are  also  to  be  considered. 
The  patient  himself  is  the  best  judge  as  to  which  particular  method  is 
most  acceptable  to  him  and  how  long  it  should  be  continued.  As  a  rule, 
the  cataplasms  are  applied  for  half  an  hour  to  an  hour,  three  or  four 
times  daily,  or  longer.  Ciliary  pains  which  become  worse  in  the  evening, 
especially  after  midnight,  can  often  be  favorably  influenced  by  a  hot 
foot-bath,  to  be  taken  for  five  or  ten  minutes  immediately  before 
retiring. 

The  patient  sits  on  the  ledge  of  the  bed,  warmly  clad,  and  puts  his 
feet  into  a  high  tub  half  full  of  hot  water.  At  appropriate  intervals  more 
water  at  increasing  temperat\u*es  is  added  imtil  the  skin  of  the  feet, 
well  above  the  ankles,  is  decidedly  hypersemic.  The  feet  are  then  placed 
in  cold  water  for  a  moment,  and  then  briskly  dried  with  a  friction  towel. 
The  depletant  action  is  increased  if  a  hot-water  bag  covered  with  woollen 
cloths  is  placed  against  the  soles  of  the  feet  during  the  night.  A  similar 
end  is  gained  by  hand-,  forearm-  and  elbow-baths.  The  effect  is  in- 
creased by  a  simultaneous  hand-  and  foot-bath. 

As  to  internal  remedies,  owing  to  their  diaphoretic  action,  only 
the  salicylic  preparations  are  to  be  considered  (sodium  saUcyl.,  aspirin, 
novaspirin,  etc.). 

The  dietary  is  of  importance.  Hot  and  alcoholic  beverages,  highly- 
spiced  food  or  food  difficult  to  digest,  should  be  avoided.  Constipation 
is  best  relieved,  unless  contra-indicated  by  the  primarj'^  affection,  by 
administration  of  sodimn  sulphate  with  powdered  licorice  root  afi  15.0, 
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fennel  oil  gtt.  v,  J/^-2  knife-pointfuls,  according  to  age,  to  be  taken  in 
wafers  before  retiring.    Gentler  laxatives  may  be  ordered. 

In  weakly  or  feverish  children  the  skin  function  must  not  be  un- 
duly incited  in  an  endeavor  to  hasten  the  absorption  of  vitreous 
hemorrhages  and  opacities.  If  the  condition  of  the  body  is  good,  warm 
baths,  carefully  given,  with  subsequent  packing  in  warm  blankets,  are 
of  service.  Perspiration  may  be  hastened  by  "dialys6  sudorifique 
Golaz'*  (5-10-15  drops  in  hot  tea),  or  hot  milk.  A  milder,  though  less 
effective,  remedy  is  packing  in  well-wrung-out  cloths  which  have  been 
immersed  in  hot  water.  I  deprecate  pilocarpine.  No  doubt  it  acts  more 
quickly,  but  it  may  cause  vomiting  and  serious  cardiac  weakness. 

Steam-baths  are  not  appropriate  in  inflanmiatory  affections  of  the 
eye,  because  they  are  liable  to  cause  congestion  of  the  head. 

It  should  also  be  remembered  that  after  long-continued  diaphoretic 
treatment  children  are  very  liable  to  "catch  cold.''  This  is  prevented 
by  bathing  them  with  tepid  water  and  properly  drying  them  after  each 
treatment,  and  keeping  them  in  the  room  for  a  while. 

These  procedures  are  best  instituted  one  or  two  hours  before  or 
three  or  four  hours  after  the  principal  meal,  but  never  upon  a  full  stom- 
ach. The  diaphoresis  over,  the  children  are  given  a  refreshing  draught 
in  the  shape  of  a  glass  of  milk,  which,  however,  should  not  be  gulped 
down  rapidly,  or  a  glass  of  fruit  juice,  such  as  strawberry  or  lemonade 
slightly  sweetened  with  cane  sugar. 

Subconjunctival  injections,  which  have  been  recommended  in 
chronic  uveitis  for  purposes  of  resorption,  must  be  left  to  the  decision 
of  the  ophthalmologist.  They  are  useless  when  the  affection  has  already 
led  to  shrinking  and  atrophy  of  the  uveal  tissue. 

To  prevent  relapses,  it  is  important  in  all  inflammatory  uveal 
affections  that  after  convalescence  the  patient  should  not  be  exposed  to 
glaring  light  or  sudden  changes  of  temperature,  and  that  proper  cloth- 
ing should  be  worn  to  prevent  cold  in  the  lower  extremities.  Fatiguing 
eye  work  should  be  forbidden. 

I.  SYPHILITIC  AFFECTIONS 

Nearly  all  cases  of  endogenous  iridocyclitis  occurring  in  early  life, 
as  well  as  the  typical  parenchymatous  keratitis  which  is  often  associated 
with  it,  are  due  to  syphilis. 

It  may  be  imparted  to  the  foetus  during  intra-uterine  life,  so  that 
posterior  synechiae,  pupillary  exudates,  atrophy  of  the  iris,  or  shrinking 
of  the  globe  are  present  at  birth.  IridocycUtis,  even  without  deep 
corneal  infiltration,  occurs  in  congenital  syphilis  more  frequently  in 
early  than  in  late  youth;  and  in  the  new-bom  is  so  strikingly  free  from 
irritation  as  to  be  pathognomonic.    In  syphilitic  iridocycUtis  appearing 
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later,  the  whitish-yellow  or  yellowish-red  pupillary  exudates  may  be 
of  such  extent  as  to  cause  pupillary  occlusion.  In  other  cases  posterior 
synechisB  are  few,  the  turbidity  of  the  aqueous  humor  slight,  although 
whitish  punctiform  deposits  are  found  upon  the  endothelium  of  Desce- 
met's  membrane,  along  with  involvement  of  the  deeper  ocular  structures. 
And  there  are  evidences  of  glaucoma. 

Gumma  of  the  iris,  in  the  shape  of  a  gray-yellow  nodule,  is  rare  in 
congenital  syphilis.  It  is  nearly  always  located  in  the  ciliary  portion 
of  the  iris,  often  spreads  to  the  ciliary  body,  disintegrating  into  caseous 
or  fatty  masses.  It  leaves  behind  a  more  or  less  extensive  atrophy  of 
the  iris,  or  a  grayish-white  scar  which  is  usually  quite  adherent  to  the 
capsule  of  the  lens.  Occlusion  and  seclusion  of  the  pupil,  cataract,  and 
extension  of  the  gunmia  to  the  lens  have  been  observed. 

As  the  growth  increases,  it  may  fill  the  entire  anterior  chamber  and 
lead  to  perforation  of  the  sclera. 

Differential  diagnosis  between  gunmia  and  conglomerated  tubercles 
of  the  iris  is  not  always  easy.  Usually,  however,  gumma  is  accompanied 
by  miliary  nodules.  In  unpigmented  sarcoma,  which  is  exceedingly 
rare  in  childhood,  there  are  new-formed  vessels,  which  are  almost  en- 
tirely absent  in  gunmaa  as  well  as  in  conglomerated  tubercles.  Inflam- 
matory symptoms  occiu*  earlier  in  gunmia  than  in  sarcoma. 

Papulous  iritis  usually  app'ears  in  the  pupillary  zone  with  strongly 
vascularized  nodules.  The  uninvolved  tissue  is  less  infiltrated  than  in 
purulent  iritis,  and  hypopyon  is  but  rarely  present.  Tuberculous  and 
leprous  nodules  of  the  iris  appear  as  transparent  gray  or  gray-white 
spots  and  are  usually  present  in  large  numbers.  The  picture  is  a  chang- 
ing one — older  nodules  disappear  and  new  ones  crop  up  in  other  places, 
while  in  papulous  iritis  nodules  occur  only  once  and  in  limited  nimibers. 

As  to  "normal  iris  nodules,"  compare  p.  50. 

Opacity  of  the  aqueous  humor,  coarse  deposits  on  the  posterior 
surface  of  the  cornea,  hypopyon  or  hyphaema,  point  to  inflammatory 
affections  of  the  ciliary  body  and  the  chorioid.  Frequent  sequelae  are 
total  or  nearly  total  posterior  synechiae,  calcareous  cataract,  fluid  vitre- 
ous and  detachment  of  the  retina,  an  extension  of  the  process  to  the 
sclera,  with  shrinking  of  the  anterior  bulbar  segment.  Total  blindness 
sometimes  follows.  A  more  or  less  extensive  exudate  at  a  circumscribed 
area  in  the  iris  and  episclera  may  simulate  a  new  growth,  gumma,  or 
scleritis.  Sympathetic  involvement  of  the  other  eye  may  also  occur  in 
these  cases. 

The  favorable  and  rapid  result  of  mercury  treatment  in  a  number  of 
cases  seems  to  show  that  papulous  changes  may  occur  in  the  ciliary 
body  as  well  as  in  the  iris.  In  a  few  cases  there  was  either  a  complete 
cure,  or  a  cure  with  only  a  slate-gray  or  gray-blue  area  of  sclerotic  dis- 
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coloration  remaining.  The  remnants  of  iridochorioiditis,  such  as  deposits 
of  uveal  pigment  on  the  anterior  surface  of  the  lens,  posterior  synechiae, 
etc.,  may  be  a  valuable  help  in  the  diagnosis  of  syphilis,  particularly 
when  neither  the  history  nor  the  general  findings  justify  a  definite 
opinion. 

The  changes  in  the  ocular  fundus  due  to  hereditary  syphilitic  chori- 
oiditis are  for  the  same  reason  of  diagnostic  importance. 

The  more  subtle  tissue-changes  can  be  best  recognized  by  stereo- 
scopic, reflex-free  ophthalmoscopy  after  Gullstrand,  as  it  furnishes  a 
larger  and  more  detailed  picture  of  the  optic  disc,  retina,  and  chorioid 
than  the  vertical  image. 

Aside  from  inflanmiations  of  the  chorioid  which  accompany  or 
follow  kerato-iridocyclitic  processes,  various  forms  of  chorioiditis  or 
chorioretinitis,  with  or  without  parenchymatous  keratitis,  occur. 

Diffuse  chorioiditis  is  characterized  by  a  fine,  dust-like,  rarely 
floccular,  actively  motile  opacity  of  the  entire  vitreous.  To  differentiate 
this  condition,  it  is  important  to  notice  the  early  involvement  of  the 
external  retinal  layer,  which  manifests  itself  as  a  disturbance  of  the 
light  sense  in  the  shape  of  hemeralopia.  This  condition  is  often  misin- 
terpreted by  the  inexperienced  as  optic  neuritis. 

According  to  Sidler-Huguenin,  there  are  the  following  types  of 
hereditary  syphilitic  changes: 

Type  I. — A  finely  spotted,  reddish-yellow  flecking  of  the  chorioid, 
the  foci  being  from  one-twelfth  to  one-twentieth  the  size  of  a  papilla, 
with  minute  pigment  specks  which  usually  begin  at  the  posterior  pole, 
become  more  pronounced  toward  the  periphery,  or  are  present  only  in 
quadrants,  often  leaving  the  peripapillary  zone  and  macula  free.  This 
condition  is  apparently  the  result  of  proliferation  and  atrophy  of  the 
pigment  epithelium.  The  rest  of  the  fundus  is  somewhat  more  pig- 
mented. The  optic  disc  is  normal  or  slightly  pale,  and  not  atrophic. 
The  retinal  vessels  are  normal  or  slightly  constricted.  The  visual  acuity 
is  normal,  or  at  least  still  serviceable,  the  field  of  vision  restricted,  the 
light  sense  normal,  the  vitreous  perfectly  clear,  and  the  pigmentation 
just  barely  recognizable  in  the  inverted  image. 

In  some  cases  there  is  a  more  distinct,  finely-dotted,  reddish-yellow 
or  yellowish-gray  mottling,  and  the  pigment  spots,  which  begin  in  the 
peripapillary  region,  are  disseminated  over  the  entire  fimdus,  become 
more  intense  toward  the  periphery,  and  do  not  spare  the  macular  region. 
The  periphery  of  the  fundus  is  usually  gray  or  lead-colored,  the  nerve- 
head  is  pale  or  slightly  atrophied.  The  retinal  vessels  are  correspond- 
ingly constricted,  but  the  vessel  walls  are  rarely  visibly  affected.  Central 
vision  is  impaired,  being  usually  more  markedly  reduced  on  one  side. 
The  small,  delicate,  reddish  or  yellowdsh-red  spots  are  in  size  from  one- 


DISEASES  OF  THE  UVEAL  TRACT  239 

eighth  to  one-twelfth  of  a  papilla,  and  of  circular  outline.  The  pigment 
spots  are  nearly  always  round,  seldom  serrated  like  bone-corpuscles. 
The  larger  spots  are  the  result  of  confluence. 

The  prognosis  for  this  type,  which  is  not  closely  associated  with 
diffuse  interstitial  keratitis,  is  favorable,  provided  no  complications 
like  relapsing  parenchymatous  keratitis  or  mixed  forms  of  the  other 
types  develop. 

Type  II. — Peripheral,  round  or  oval  pigment  foci  in  the  retina, 
isolated  or  in  groups,  which  very  probably  originate  from  disease  of  the 
chorioid.  The  solitary,  independent  foci  are  usually  from  one-half  to 
one-eighth  the  size  of  the  disc.  Fusion  may  result  in  extensive  pigment 
plaques  as  large  as  several  disc  diameters.  The  single  foci  can  still  be 
recognized,  at  a  later  period,  by  the  globular  shape  of  the  margins. 
There  are  also  yellowish  or  reddish-yellow  foci,  which  are  nearly  always 
round.  The  dark  as  well  as  the  light  foci  may  gradually  extend  toward 
the  equator  and  posterior  pole.  The  light  foci  are  usually  fewer  in 
number  than  the  pigment  spots,  show  less  tendency  to  fusion,  and  rarely 
spread  to  the  chorioid.  Chorioiditic  spots  are  equally  rare.  Should 
they  occur,  they  may  undergo  secondary  pigmentation  and  finally 
assimie  disc-shaped  figures. 

The  vitreous  is  involved  only  in  the  beginning,  while  in  the  end 
only  minute  and  translucent  opacities  remain.  The  Ught  sense  and 
field  of  vision  are  but  Httle  changed  as  a  rule.  Reduction  of  the  light 
sense  indicates  that  there  must  have  been  some  cause  other  than  the 
affection  of  the  fundus.  A  restriction  of  the  field  of  vision,  if  present, 
corresponds  with  the  advance  of  the  affection  from  the  periphery  toward 
the  posterior  pole.  The  retinal  vessels  are  rarely  perceptibly  affected. 
In  slightly  pigmented  areas,  however,  or  in  chorioidal  atrophy  the 
chorioidal  vessels  are  sclerosed.  In  very  severe  affections  the  optic 
ner\'e  may  undergo  secondary  atrophy,  either  in  sectors  or  altogether, 
usually  accompanied  by  contraction  of  the  retinal  vessels.  The  remainder 
of  the  ocular  fundus  is  usually  unchanged,  except  for  the  occasional 
presence  of  areas  between  the  foci  which  are  somewhat  less  pigmented. 
Still  more  rarely  the  fundus  exhibits  light  connective-tissue  striae,  caused 
by  a  red-gray  discoloration  between  the  dark  foci.  By  far  the  most 
numerous  and  important  changes  are  foimd  downward,  outward  and 
downward,  temporally,  and  inward  and  downward. 

The  affection  occurs  much  more  frequently  in  both  eyes  than  in  one, 
and  is  usually  confined  to  the  periphery.  When  dark  foci  occur  at  the 
equator  or  posterior  pole,  similar  ones  will  be  found  in  large  numbers 
at  the  periphery.  The  reddish-yellow  as  well  as  the  dark  spots  seem  to 
be  pushed  fon^^ard,  as  it  were,  from  the  periphery  toward  the  centre. 
In  very  severe  cases  the  posterior  pole  and  equator  are  just  as  strongly 
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attacked  as  the  periphery;  nor  is  the  periphery  exclusively  attacked, 
when  there  is  only  a  limited  number  of  chorioiditic  foci.  In  this  type 
atrophic  spots  with  visible  chorioidal  vessels,  such  as  are  often  seen  in 
disseminated  chorioiditis,  are  exceedingly  rare.  The  latter  is  usually 
preceded  by  diffuse  interstitial  keratitis  with  iritis.  It  is  rare  for  the 
reverse  order  to  be  accidentaUy  observed. 

Type  III. — ^At  the  onset  of  the  disease  there  are  roundish  foci  in 
the  extreme  periphery,  which  are  at  first  reddish-yellow,  but  which 
rapidly  become  lighter.  At  first  they  seem  to  be  located  far  away,  per- 
haps still  in  the  retina;  later  they  rapidly  enlarge  and  soon  spread  to 
the  chorioid.  Not  all  the  small  foci  increase,  but  all  assiune  a  lighter 
gray  or  lustrous  white  color.  Those  located  nearest  the  periphery  usually 
fuse  first,  forming  large  atrophic  areas  which  extend  from  the  periphery 
in  the  shape  of  a  light  seam.  From  these  more  or  less  connected  white, 
atrophic  areas  a  munber  of  foci,  one  behind  the  other,  advance  rather 
radially  toward  the  posterior  pole.  These  areas  always  go  through  the 
same  process;  they  fuse  rapidly,  forming  cones  which  bud  forth  like 
excrescences  or  projections,  from  the  more  peripheral,  larger  atrophied 
areas.  Instead  of  forming  a  confluent  light  border  zone  in  the  periphery, 
the  single  foci  occasionally  fuse  into  smaller  masses,  which  may  assume 
any  kind  of  configuration.  Their  margin  forms  large  or  small  arches, 
according  to  whether  the  single  foci  were  large  or  small.  Centrally  in 
front  of  the  larger  foci,  there  are  usually  groups  of  fresher  soUtary  spots, 
either  side  by  side  or  one  behind  the  other. 

The  light  foci  are  sometimes  foimd  quite  unchanged  after  many 
years;  in  other  cases  they  imdergo  pigmentation  after  a  few  months, 
which  commences  at  the  periphery.  These  changes  depend  entirely 
upon  the  primary  affection.  Consequently,  if  the  retina  and  chorioid 
have  been  completely  destroyed  within  a  large  atrophic  mass,  there  is 
but  little  or  no  pigmentation  to  be  expected  in  the  interior  of  that  focua. 
Those  foci  located  in  normal  or  slightly  degenerated  tissue  will  be  more 
pigmented  than  the  atrophic  areas.  The  pigmented  branches  may 
form  a  network  between  the  various  foci.  Or,  again,  instead  of  fusing 
they  may  only  encircle  the  various  foci  marginally,  or  fill  them  up 
to  a  greater  or  less  extent.  This  is  the  way  in  which  the  target  figures 
originate. 

With  the  advent  of  the  secondary  pigmentation  the  inflammatory 
process  has  run  its  coiu^e.  If  this  takes  place  early,  a  diffuse  interstitial 
keratitis  will  probably  occur.  If,  however,  the  stage  of  secondary  pig- 
mentation is  already  present,  it  has  usually  been  preceded  by  paren- 
chjTnatous  keratitis  with  uitis.  At  the  onset,  the  vitreous  is  often 
seriously  affected,  especially  at  the  periphery,  but  gradually  it  clears 
up,  leaving  behind  a  few  small  flakes  or  shreds. 
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Type  II  occurs  bilaterally  in  most  cases,  but  there  are  exceptions. 
As  a  rule,  one  eye  is  more  involved  than  the  other. 

The  prognosis  in  Types  II  and  III  is  good,  because  there  is  no  ten- 
dency to  repeated  exacerbations  and  extension  of  the  disease.  The 
parts  of  the  fimdus  primarily  involved  remain  normal;  the  optic  nerve 
and  retinal  vessels  do  not  become  involved.  Although  visual  acuity 
could  be  normal  so  far  as  the  fundus  affection  is  concerned,  it  is  usually 
affected  by  complicating  corneal  opacities  or  spots  in  the  macular  region. 
The  light  sense  is  nearly  always  normal.  The  restriction  of  the  field  of  vi- 
sion is  usually  limited  to  the  periphery,  and  depends  entirely  upon  the  ex- 
tent to  which  the  fundus  changes  have  advanced  toward  the  posterior  pole. 

Type  IV. — This  type  is  sharply  distinguished  from  II  and  III,  and 
very  probably  represents  a  general  secondary  pigment  degeneration. 
There  is  increased  pigmentation  of  the  peripapillary  zone,  while  the 
region  of  the  posterior  pole  loses  the  normal  red  color  of  the  fundus. 
The  posterior  pole  assiunes  a  uniform  dark  gray  to  ash  or  lead-colored, 
dull  appearance,  and  is  devoid  of  reflexes.  The  coloration  is  darkest 
around  the  optic  nerve,  changing  to  a  lighter  gray  toward  the  equator. 
There  are  but  few  chorioidal  vessels  in  the  peripapillary  zone,  and  the 
retinal  vessels  stand  out  indistinctly  against  the  fimdus.  On  the  other 
side  of  the  equator  the  dark  coloration  again  changes  to  light  red,  from 
which  it  may  be  assumed  that  the  pigment  epithelium  has  disappeared. 
This  part  of  the  fundus  is  but  slightly  pigmented,  or  the  blue-gray  dis- 
coloration extends  to  the  extreme  periphery.  The  atrophy  of  the  pig- 
ment, however,  may  occur  only  in  spots  between  the  larger  pigmented 
plaques. 

The  fundus  in  this  condition  exhibits  spotted  pigment  proUferation, 
which  is  more  frequently  round  or  oval  in  shape  than  square,  stellate, 
or  of  the  bone-corpuscle  form.  There  is  great  variation  in  size,  ranging 
from  the  finest  pigment  striae  and  specks  to  plaques  the  size  of  one,  two, 
three,  or  more  disc  diameters.  The  polygonal  figures  have  fine  branches, 
which  anastomose  with  those  of  neighboring  foci.  They  do  not  seem  to 
be  connected  with  the  retinal  vessels. 

There  also  occur  reddish-yellow,  chorio-retinitic  and  pronounced 
Ught  chorioiditic  foci  (Plate  XVII,  Fig.  1).  Most  of  them  are  circular, 
in  size  from  one-fifth  to  one-half  or  to  disc  diameters,  and  have  no 
tendency  to  fuse  with  neighboring  foci.  They  are  rather  isolated,  and 
are  usually  confined  to  the  equatorial  zone  or  the  periphery.  They  are 
considerably  fewer  in  number  than  the  pigment  foci.  Light  spots  are 
sometimes  entirely  absent,  or  very  sparse. 

The  optic  discs  are  sharply  demarcated  and  pale,  to  a  greater  or 
less  extent,  and  the  retinal  vessels  correspondingly  narrow.  However, 
even  in  advanced  cases,  complete  atrophy  of  the  optic  nerve  is  rare. 
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Affections  of  the  retinal  vessels  occur  oftener  than  in  Types  II 
and  III. 

Vision  is  nearly  always  bad,  with  diminished  light  sense  and  restric- 
tion of  the  field  of  vision,  so  that  the  prognosis  is  much  more  unfavorable 
than  in  the  other  three  types.  But  it  is  better  than  in  retinitis  pigmen- 
tosa, because  in  the  latter  the  light  sense  and  field  of  \4sion  decreases 
more  rapidly  with  reduced  illumination  than  in  Type  IV.  Patients 
generally  seek  medical  aid,  owing  to  the  hemeralopia,  which  appears  at 
an  early  stage. 

This  type,  like  Type  I,  always  occurs  bilaterally,  although  one  eye 
is  usually  more  affected  than  the  other.  It  is  owing  to  the  less  affected 
eye  that  the  fimctional  disturbance  is  felt  less. 

Diffuse  interstitial  keratitis  may  also  occur  in  this  type,  but,  as  in 
Type  I,  it  is  probable  only  as  every  individual  suffering  from  hereditary 
syphilis  is  sooner  or  later  likely  to  be  attacked  with  parenchymatous 
keratitis. 

All  four  types  occur  as  "independent"  affections  of  the  fundus. 
They  may  be  preceded  by  diffuse  interstitial  keratitis,  but  it  is  rare 
that  the  sequence  is  reversed.  The  peripheral  changes  of  the  fundus  in 
Types  II  and  III  are  in  closer  relation  to  that  affection  than  Types  I 
and  IV. 

Occasionally,  there  are  mixed  forms  of  various  types  in  the  same 
fundus. 

Primary  neuritis  occurs  relatively  rarely  in  hereditary  syphilis, 
while  affections  of  the  retina,  which  may  be  seen  with  the  ophthalmoscope, 
are  more  frequent. 

All  these  diseases  generally  run  their  course  in  the  chorioidal  layer 
containing  the  capillary  vessels.  The  functional  examination  shows 
alternately  decrease  of  accommodative  range  and  paracentral  visual 
defects,  which  gradually  develop  into  very  large  annular  scotomata. 
Aside  from  this  characteristic  symptom  of  fenestrated  vision,  photopsia 
and  ciliary  symptoms,  there  are  sometimes  complaints  of  micropsia 
and  metamorphosia.  Pronounced  involvement  of  the  macular  region, 
especially  in  the  presence  of  chorioidal  hemorrhage,  leads  to  a  very  obsti- 
nate scotoma  with  consequent  marked  impairment  of  \dsual  power. 

On  the  whole,  with  timely  and  competent  treatment,  the  prognosis 
is  not  entirely  unfavorable.  But  iridocyclitis,  occurrmg  in  the  first 
year  of  life,  very  often  terminates  with  optic  atrophy  and  extensive 
chorioretinitic  changes,  blindness  and  atrophy  of  the  globe. 

This  is  also  true  of  gummatous  iridocyclitis,  which,  fortunately, 
rarely  attacks  both  eyes.  In  milder  cases  amblyopia  persists,  owing 
to  the  affection  of  the  chorioid,  retina,  optic  nerv^e  and  vitreous.  Relapses 
may  occur. 
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With  the  restrictions  above  explained,  the  prognosis  of  chorioid 
affections,  generally  speaking,  is  better  if  the  affection  is  recognized 
early  and  competently  treated.  It  is  less  favorable  if  slowly  progress- 
ing syphilis  is  compUcated  by  serious  affections  of  the  optic  nerve  and 
retina,  hemorrhages  in  the  fimdus,  cataract,  and  muscular  paralysis. 

The  following  case  of  H.  Cohn  shows  how,  in  a  markedly  slow  course 
of  hereditary  syphiUs,  affections  of  the  eye  may  later  occur,  leading  at 
once  to  partial  or  complete  loss  of  sight  or  to  processes  extending  over 
years: 

At  the  age  of  eleven,  a  patient  was  seized  with  parenchymatous 
keratitis,  nystagmus,  and  suppuration  of  the  lachrymal  sac.  In  spite 
of  the  most  thorough  mercurial  treatment,  chorioiditis  set  in  several 
years  later,  followed  by  iritis.  When  twenty  or  twenty-one,  there  was 
glaucoma  of  both  eyes.  Iridectomy  was  then  done.  At  the  age  of 
thirty-one,  there  was  opacity  of  the  lenses  and  with  upward  displace- 
ment. At  thirty-three  one  eye  was  enucleated  because  of  pain.  At  the 
age  of  thirty-seven,  atrophy  of  the  optic  nerve  occurred  in  the  remain- 
ing eye,  with  the  greatest  possible  impairment  of  visual  acuity  and 
night-blindness. 

Treatment. — Mercury  inunction  (0.3-2.0  per  day)  is  often  effective. 
Part  of  the  dose  may  be  vigorously  rubbed  into  the  forehead  and  temples. 
The  body  weight  and  urine  should  be  under  constant  observation.  If 
the  general  condition  is  considerably  affected  by  the  treatment,  or  if 
even  traces  of  albumen  are  repeatedly  found,  the  treatment  must  be 
interrupted.  This  may  occur  before  the  onset  of  gingivitis.  One-half 
to  1  per  cent,  hydrogen  peroxide  should  be  prescribed  for  a  gargle, 
and  not  potassium  chlorate,  which  has  repeatedly  caused  poisoning  in 
children  who  swallowed  it. 

If,  for  domestic  reasons,  inunction  cannot  be  carried  out  the  appli- 
cation of  gray  ointment  to  the  forehead  and  temples  is  supplemented 
by  sublimate  pills.  Sublimate  baths  are  prescribed  for  children  in  the 
first  years  of  Ufe  (1  Gm.  to  the  bath).  The  d\u*ation  of  the  treatment 
always  depends  upon  the  course  of  the  disease. 

Salvarsan  has  a  strikingly  favorable  effect  in  the  early  manifesta- 
tions of  syphiUs.  In  one  of  my  cases  an  iridocyclitic  hypopyon  occupy- 
ing half  the  chamber  disappeared  in  a  week  after  one  injection.  It  is, 
therefore,  worthy  of  consideration  whether,  in  hereditary  syphilitic  eye 
affections  of  infants,  the  mother  or  a  syphilitic  nurse  should  not  also  be 
treated  with  salvarsan. 

Injections  should  not  exceed  0.1  Gm.  and  only  be  repeated  several 
weeks  later,  if  the  first  injection  has  been  borne  well.  Careful  clinical 
supervision  is  always  advisable  after  meningitis.  A  nine-year-old  girl, 
for  instance,  who  had  passed  through  luetic  meningitis  several  years 
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previously,  suffered  on  the  fourth  and  fifth  days  several  life-endangering 
attacks,  lasting  several  hours,  after  only  one  injection  of  0.2  Gm.  sal- 
varsan  (Gilbert). 

In  congenital  gumma,  mercmy  is  generally  less  efficacious.  Better  re- 
sults may  be  expected  from  easily  assimilable  simple  or  compound  iodines 
and  arsenic  preparations  (iodferratose,  arsenferratose,  iodoglidin,  sajodin, 
etc.).  These  remedies  should  be  used,  with  temporary  interruptions,  for  a 
long  period ;  alternate  preparations  if  indicated.  The  general  health  should 
also  be  built  up.  Occasional  hydropathic  treatment  (wet  packing,  etc.)  is 
often  attended  with  good  results.     As  to  local  treatment,  comp.  p.  234. 

3.  UVEAL  TUBERCm^OSIS 

MiUary  tuberculosis  of  the  anterior  uveal  segment  invades  either 
the  base  of  the  iris,  the  ligamentmn  pectinatum,  the  canals  of  Schlemm, 
and  rarely  the  sphincter  area  of  the  iris.  The  tubercles  themselves  in 
general  follow  the  distribution  of  the  arterioles,  and  less  frequently 
the  sphincter  region.  Usually  the  disease  assmnes  the  form  of  a 
chronic  inflammation  associated  with  deposits  on  the  posterior  corneal 
surface.  The  tubercles,  which  rarely  exceed  1  mm.  in  size,  as  a  rule  are 
visible  until  late  in  the  course  of  the  disease.  If  these  are  very  small  and 
deep-seated,  the  clinical  picture  is  often  merely  that  of  an  acute  or  sub- 
acute iritis,  with  exudate  in  the  pupillary  region  and  opacity  of  the 
aqueous.  When  the  tubercles  show  a  tendency  to  purulent  disintegra- 
tion hypopyon  may  be  present.  While  the  prognosis  is  not  absolutely 
bad  in  the  milder  forms,  it  is  uncertain  if  the  tubercles  increase,  coalesce, 
and  form  larger  nodules.  The  prognosis  is  still  worse  in  solitary  tubercle 
of  the  iris.  It  is  seated  at  the  root  of  the  iris  and  encroaches  upon  the 
cornea  in  the  shape  of  isolated  nodules  or  dense  gray-yellow  infiltrates, 
which  in  spite  of  vascularization  may  perforate  at  the  limbus.  How- 
ever, this  condition  is  rarely  observed  in  infancy  and  childhood.  There 
is  often  an  uneven  thickening  of  the  iris  with  total  adhesion  of  the  pupil- 
lary margin  to  the  anterior  capsule  of  the  lens,  the  so-called  "butter 
ball  iris.''  What  has  been  said  concerning  prognosis  in  tubercular  iritis 
applies  to  chronic  tuberculous  chorioiditis  with  scleral  involvement. 
Granulomata  of  the  chorioid  also  causes  detachment  of  the  retina, 
which  later  changes  into  the  typical  picture  of  the  amaurotic  cat's  eye 
(Plate  VIII,  Fig.  5).  This  form  of  uveal  tuberculosis  leads  with  vary- 
ing rapidity  to  purulent  infiltration  of  the  vitreous,  to  funnel-shaped 
detachment  of  the  retina,  and  perforation  of  the  sclera  or  to  phthisis 
bulbi. 

Differential  Diagnosis. — The  typical  location  of  tubercle  of  the 
iris  is  in  the  pupillary  region.  In  gumma  of  the  ciliary  body,  which  may 
become  visible  in  the  anterior  chamber  under  conditions  similar  to  the 
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solitary  iris  tubercle,  corneal  infiltration  is  chiefly  restricted  to  the  region 
of  the  focus.    Its  course  is  generally  less  malignant. 

Miliary  tubercles  in  the  ciliary  body  often  first  betray  themselves 
by  recurring  \dtreous  hemorrhages.  Chronic  chorioiditis,  disseminated 
chorioretinitis,  and  inflammatory  processes  extending  over  the  entire 
uvea,  are  often  caused  by  tuberculous  nodules  and  foci  in  the  chorioid 
and  retina. 

Large  nodular  chorioidal  tuberculosis  exhibits  large  knots  composed 
of  a  great  nmnber  of  small  ones,  around  which  the  chorioid  is  infiltrated. 
It  causes  a  diffuse  and  coarsely  mottled  discoloration,  and  a  whitish 
appearance  of  the  fundus,  along  with  elevations  in  the  retinal  surface. 
Tuberculous  neuroretinitis  with  considerable  congestion  of  the  neigh- 
boring veins  and  local  retinal  hemorrhages  also  occur.  In  addition  are 
found,  in  the  order  named:  iridocyclitis  with  vitreous  opacities  and 
pupillary  exudates,  steamy  opacity  of  the  cornea,  conjunctival  chemosis, 
and  moderate  swelling  of  the  Uds. 

Typical  chorioidal  tubercles  are  seen  with  the  ophthalmoscope  as 
round  spots  of  varying  size,  dull  white  or  yellowish-white  in  the  centre 
and  with  an  increasingly  red  appearance  toward  the  blurred  margin. 
The  centre  may  contain  a  dark  pigment.  In  the  larger  spots,  the  coiu'se 
of  the  anterior  retinal  vessels  and  the  parallactic  displacement  indicate 
a  possible  elevation  of  the  retina.  The  smaller  nodules  may  sometimes 
be  better  recognized,  by  direct  examination,  with  strong  illmnination. 
Large  chorioiditic  exudates  and  grave  chorioretinitis  attended  by  ex- 
treme restriction  of  the  visual  field  (resembling  that  of  retinitis  pigmen- 
tosa) do  occur.  As  a  rule,  there  is  simultaneous  retinal  hyperaemia; 
often  there  are  fresh  hemorrhages  and  sometimes  optic  neuritis.  There 
may,  however,  be  no  considerable  disturbance  of  vision.  These  spots 
are  differentiated  from  chorioiditic  foci  of  a  non-tuberculous  nature  by 
then-  quadrant-Uke  arrangement,  their  mdistmct  demarcation,  the  pro- 
nounced round  shape  of  the  chorioidal  nodules,  the  absence  of  pigment 
in  the  vicinity,  and  the  distinct  prominence  of  the  larger  nodules.  Fur- 
thermore, the  nodules  are  liable  to  grow,  in  which  case  they  become 
whiter  and  more  prominent  in  the  centre,  while  fresh  nodules  of  small 
size  make  their  appearance. 

In  cases  in  which  the  diagnosis  is  doubtful  an  injection  of  old  tuber- 
culin is  of  importance.  It  causes  a  reaction  with  a  steeply  ascending 
and  descending  temperature  curve.  Its  importance  increases  when  the 
Wassermann  test  is  negative,  and  when  the  injection  is  followed  by 
increased  ciUary  injection,  increased  precipitates,  and  photophobia. 
Bemheimer  recommends  making  the  mjection  between  the  shoulder 
blades  because,  owing  to  their  comparative  immovability  and  their 
protected  position,  the  injections  will  cause  neither  reactions  nor  pain. 
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According  to  Igersheimer,  it  is  urgently  necessary  to  control  the  visual 
power  both  before  and  after  the  injections.  He  observed  a  general  re- 
action following  injections  of  fractions  of  a  milligramme,  although  neither 
the  history  nor  the  general  examination  furnished  raised  any  suspicion 
of  tuberculosis.  In  every  case,  therefore,  all  factors  which  point  to  a 
tubercular-ocular  affection  or  to  a  latent  general  tuberculous  infection 
must  be  weighed. 

Chorioiditic  foci  of  different  structiu^  may,  however,  fiunish  etio- 
logically  an  analogical  ophthalmic  picture.  In  order  to  differentiate 
between  retinal  glioma  and  intra-ocular  tuberculosis,  Natanson  called 
attention  to  the  early  spreading  of  the  tuberculous  process  to  the  sclera, 
and  the  presence  of  inflammatory  conditions. 

Ophthalmoscopic  examination  of  children  in  acute  miliary  tuber- 
culosis is  often  so  difficult  that  repeated  observations  may  be  necessary. 
The  tubercles  may  not  be  visible  until  the  affection  has  reached  an 
advanced  stage.  Dilatation  of  the  pupil  for  diagnostic  purposes  is 
required,  because  the  tubercles  may  be  located  peripherally. 

As  signs  of  a  healed  tuberculosis  of  the  anterior  bulbar  section,  the 
following  indications  are  important:  Spotted  or  diffuse  slight  gray 
discolorations  of  the  episclera  near  the  corneal  border,  increase  of  the 
white  condensed  strise  in  the  conjunctiva  and  irregular  extension  of  the 
corneal  Umbus,  chalk-white  discoloration  of  superficial  corneal  opacities, 
circumscribed  roundish  opacities  and  plethoric  vessels  in  the  lower  and 
posterior  corneal  layers,  anterior  synechiaB  in  the  sinus  of  the  chamber, 
roundish  defects  in  the  anterior  strata  of  the  iris,  and  persistent  chemosis 
without  any  other  cause. 

The  local  prognosis  depends  upon  whether  the  tuberculous  infection 
(which  in  acute  tuberculosis  of  the  iris  often  originates  from  tuberculosis 
of  the  bronchial  glands  or  the  lungs)  is  limited  to  the  iris  and  ciliary 
body  or  the  chorioid,  or  whether  other  parts  of  the  eye  are  affected. 
In  the  latter  case,  termmation  m  bUndness  with  or  without  phthisis 
bulbi  often  occurs  in  spite  of  the  most  painstaking  efforts. 

Treatment  always  occupies  a  long  time,  usually  six  months.  The 
general  constitution  must  be  strengthened  and  creosote  preparations 
administered  (guaiacol,  carbon.,  histosan,  etc.).  The  treatment  should 
be  supervised  in  a  hospital  by  a  specialist,  particularly  when  anti-tuber- 
culous serum  Marmorek,  original  old  tuberculin  T.  R.,  bacillus  emulsion 
of  tuberculin  B^raneck,  are  used.  According  to  Sahli,  the  latter  prepa- 
ration is  particularly  conmiended,  owing  to  the  fact  that  it  can  be  used 
in  very  small  doses,  and  admits  of  very  large  variations  in  the  quantity 
to  be  administered.  Igersheimer  found  it  very  efficacious  in  such  low 
doses  as  A/256  and  A/512.  According  to  my  experience,  the  dosage 
for  children  should  always  commence  with  1/10  c.c.  A/512,  because  a 
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higher  initial  dose  produces  an  increase  of  temperature,  which  is  by  no 
means  to  be  ignored. 

To  prevent  increased  opacity  of  the  vitreous  and  consequent  in- 
crease of  pressure,  caused  by  the  injection  or  its  reaction  in  tuberculous 
iridocyclitis,  it  is  necessary  to  commence  with  very  small  doses  like 
1/100  mg.  T.  The  dose  should  be  increased  step  by  step,  keeping  the 
general  condition  and  local  reaction  under  constant  observation.  The 
latter  should  be  watched  with  either  the  loupe  or  the  corneal  microscope, 
so  that  strong  reactions  may  be  avoided.  This  is  even  more  urgent,  if 
considerable  fibrin  and  cell  deposits  are  present  on  Descemet's  membrane. 

This  treatment  has  so  far  been  attended  with  the  greatest  success 
in  affections  of  the  iris  and  ciliary  body  with  tubercles  in  the  base  or 
in  the  ciliary  portion  of  the  iris  (Plate  VIII,  Fig.  4).  It  has  been  less 
eflScacious  in  scleritis  and  parenchymatous  keratitis,  but  gives  better 
hopes  in  conjimctival  tuberculosis,  episcleritis,  and  disseminated  tuber- 
culous chorioiditis. 

A.  V.  Hippel,  like  Bemheimer,  prefers  the  bacillus  emulsion,  as 
being  a  better  protection  against  relapses.  He  insists  that  the  injections 
be  continued  until  all  the  tubercles  have  been  replaced  by  cicatricial 
tissue,  the  swelling  as  well  as  the  vascularization  of  the  iris  has  under- 
gone involution,  the  precipitates  at  the  posterior  surface  of  the  cornea 
and  the  vitreous  opacities  have  disappeared,  and  the  globe  is  entirely 
free  from  irritation.  F.  Schoeler  recommends  old  tuberculin,  because 
*  *  it  increases  the  receptivity  and  tolerance  of  the  eyes  for  other  remedies, 
and  relapses  are  rarer  \\dthout  tuberculin.''  According  to  Sahli,  tuber- 
culin produces  only  a  slight  local  hypersemia  and  a  slight  increase  of 
the  exudation.  Its  irritative  effect  must  therefore  be  watched  lest  the 
treatment  becomes  dangerous.  It  has  also  been  advised  that,  as  with 
inunctions,  shorter  periods  of  treatment  be  given,  with  certain  intervals 
of  interruption.  Sometimes,  in  spite  of  a  negative  serodiagnosis,  com- 
bined treatment  with  mercury,  iodine,  and  tuberculin  has  effected  cures. 

I  am  rather  partial  to  the  application  of  soft  soap,  after  Kapesser's 
method,  by  having  it  rubbed  in  over  the  abdomen  or  back  every  other 
day  and  allowing  it  to  dry.  It  should  be  washed  off  within  an  hour  if 
the  skin  is  very  sensitive. 

I  have  also  found  that  so-called  serous  iridocyclitis,  running  an 
acute  or  chronic  course,  is  favorably  influenced  by  inciting  the  salivary 
secretion  with  small  doses  of  pilocarpine  (R: — Pilocarpin.  muriat.  0.2; 
acid.  mur.  gtt.  xx;  aq.  dest.  ad.  100.0;  the  doses  increasing  to  2-3-5  Gm.). 
It  is  to  be  taken  in  bed,  where  the  patient  should  remain  for  two  hours 
after  the  effect  has  passed  away.  I  let  patients  take  a  teaspoonful  of 
good  wine  before  administering  the  remedy,  in  order  to  prevent  un- 
pleasant by-effects. 
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Local  Treatment. — Like  Pflueger  and  others,  I  have  had  good  results 
from  subconjunctival  injections  of  hetol  (comp.  p.  222),  and,  provided 
there  are  no  corneal  infiltrates,  from  paracentesis  of  the  anterior  chamber. 
The  latter  procedure  seems  to  act  like  the  opening  of  the  abdomen  in 
peritoneal  tuberculosis.  It  must  be  carried  out  very  gently  and  may 
require  general  ansesthesia.  According  to  conditions,  I  combine  with 
this  procedure  loosening  of  the  precipitates  at  the  posterior  surface  of 
the  cornea,  as  described  by  C.  Schweigger,  and,  after  the  woimd  has 
healed,  frequent  instillations  of  pilocarpine-physostigmine-morphine  (2 
per  cent.,  1  per  cent.,  1/10  per  cent.),  alternating  with  dionin. 

Hetol  in  1-5  per  cent,  solution  is  perfectly  harmless  for  the  eye, 
even  if  applied  for  a  long  time,  but  as  sodium  cinnam.  is  chemically  a 
very  subtle  salt,  the  preparation  in  the  sterilized  tubes  should  be  used. 

In  tuberculosis  of  the  iris  and  cornea,  Koster  has  successfully  applied 
air  insufflations  into  the  anterior  chamber. 

Early  removal  of  the  tubercles  by  dissecting  out  the  affected  parts 
of  the  iris  is  said  to  have  been  successful  on  various  occasions,  but  it 
has  led  to  dissemination  of  the  tuberculous  affection.  Prophylactic 
enucleation  has  been  recommended  in  grave  cases  which  are  no  longer 
amenable  to  treatment. 

On  the  other  hand,  Saemisch  reports  a  case  in  which  tuberculosis 
of  the  iris  developed  in  the  other  eye  after  enucleation  of  an  eye  that 
could  still  count  fingers  at  a  distance  of  3J^  to  7  feet. 

The  chance  of  a  complete  cure  of  uveal  tuberculosis  is  increased  by 
a  prolonged  stay  in  Alpine  and  sub-Alpine  sanitaria,  but  tuberculous 
affections  of  the  uveal  tract  have  been  ciu'ed  without  specific  treatment, 
and  mild  cases  have  even  been  cured  spontaneously.  Nevertheless, 
there  are  plenty  of  cases  which  defy  all  treatment. 

A  typical  tubercle  of  the  iris,  the  size  of  a  pea,  in  a  child,  disappeared 
almost  completely  after  an  eighteen  months'  stay  in  the  country  and 
administration  of  cod-liver  oil  (Konigstein) . 

3.  HEMERALOPIA 

Functional  disturbances  caused  by  the  various  forms  of  chorioiditis 
and  chorioretinitis  are  reduction  of  the  central  vision,  retarded  retinal 
adaptation  in  the  shape  of  marked  lowering  of  vision  in  reduced  illum- 
ination (hemeralopia) ,  central,  equatorial  and  peripheral  annular  and 
retiform  defects  of  the  visual  field,  metamorphopsia  and  micropsia,  the 
result  of  chorioretinitic  exudates  and  scars  which  have  effected  a  dis- 
turbance of  the  perceptive  retinal  elements. 

Less  constant  are  restriction  of  the  borders  of  the  \4sual  field  for 
white  in  daylight,  paracentral  scotoma,  erythropsia  and  spasmodic 
accommodative  spasm. 
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In  neurasthenic  and  very  sensitive  children,  fatigue  of  the  field  of 
vision  may  occur  under  the  picture  of  Foerster's  shift  type.  If  the 
target  of  the  perimeter  is  slowly  shifted  over  the  horizontal  meridian 
from  outward  to  inward  until  it  disappears,  and  next  over  the  same 
meridian  from  inward  to  outward,  it  will  be  found  that  the  field  of  vision 
has  become  restricted.  If,  for  example,  the  target  was  first  recognized  at 
85"^  outward,  it  disappears  in  the  reverse  direction  sooner — say  at 
80 ;  or  the  limit  where  the  target  is  recognized  inward  is  likewise 
shifted — as  from  60  to  40,  etc.  In  this  way  there  are  two  fields  of 
vision,  which  overlap  each  other  at  the  periphery,  after  the  manner  of 
a  meniscus. 

Hemeralopia  in  chorioretinitis  is  the  result  of  acute  malnutrition 
of  the  pigment  epithelium,  and  disappears  with  the  ciu-e  of  the  ocular 
affection.  On  the  other  hand,  idiopathic  congenital  hemeralopia  is  an 
incurable  complaint  with  acute  exacerbations  probably  due  to  sclerosis 
of  the  chorioidal  vessels,  with  degeneration  of  the  outer  retinal  layers. 
Degeneration  of  the  inner  retinal  layers  and  those  of  the  optic  nerve- 
fibres  may  follow.  So-called  recurrent  hemeralopia,  which  recurs  every 
spring  for  a  shorter  or  longer  period,  is  a  transition  form  between  acute 
and  congenital  chronic  hemeralopia. 

The  hemeralopia  which  follows  diffuse  chorioiditis  or  chorioretinitis 
is,  like  idiopathic  hemeralopia,  characterized  by  moderate  photophobia 
in  bright  lights,  and  abnormal  dilatation  of  the  pupil  in  the  dark;  by 
distiu-bance  of  the  quantitative  color  sense  in  daylight  (especially  for 
blue),  by  disproportionate  reduction  of  the  visual  acuity  with  reduced 
illumination  and  increase  of  lower  sphere  of  irritation  at  Foerster's 
photometer.  The  limits  of  the  visual  field  for  white  and  colors  narrow 
with  increasing  darkness.  Blue  disappears  from  the  field  of  vision  at  a 
certain  degree  of  darkness,  although  red  is  still  perceived.  In  daylight, 
the  field  of  vision  for  colors,  especially  blue,  is  constricted. 

This  so-called  essential  congenital  hemeralopia  is  due  to  defective 
development  of  the  retinal  pigment.  In  chorioretinitis,  hemeralopia  is 
the  result  of  local  nutritional  disturbances  dependent  upon  exposure  of 
the  retina  to  intense  Ught  or  to  organic  diseases  which  seriously  impair 
general  nutrition  (status  hemeralopicus  acquisitus). 

The  central  peripheral  field  for  blue  is  of  particular  importance  in 
exposing  simulated  night-blindness. 

The  treatment  is  etiologic  or  symptomatic.  Light  irritation  may 
be  relieved  by  keeping  the  patient  in  a  darkened  room  or  by  the  wearing 
of  smoked  glasses.  General  nutrition  should  be  maintained  with  a  full 
and  easily  assimilated  diet.  Pilocarpine  is  said  to  effect  a  striking  accel- 
eration in  the  secretion  of  the  visual  purple.  Strychnine  enlarges  the 
color  field  for  blue  and  red  and  temporarily  increases  the  visual  acuity 
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and  amplifies  the  field  of  vision.  Quinine  and  sodium  salicylate  may  be 
given;  phosphoretted  cod-liver  oil  and  "smoked"  ox  liver  has  the  great- 
est effect,  according  to  Changemier,  Rampoldi,  and  Ligvies. 

The  wearing  of  smoke-gray  spectacles  is  reconmiended  for  the 
photophobia  due  to  albinism.  Komos  tried  to  improve  the  visual  acuity 
of  albinotic  eyes  by  reducing  the  amount  of  light  passing  through  the 
cornea,  and  by  subconjunctival  injections  of  India  ink.  Galtiero  also 
tattooed  the  periphery  of  the  cornea. 

4.  UVEAL  AFFECTIONS  IN  LEPROSY 

In  addition  to  the  iridocyclitis  following  corneal  opacity,  changes 
occur  in  the  iris  and  ciUary  body  which  produce  a  pictiu^e  similar  to 
tuberculosis  of  the  iris.  The  simultaneous  presence  of  leprosy  and 
tuberculosis  in  the  eye  has  been  obsers^ed. 

Milk-white,  gray  or  gray-yellow  nodules  are  found  at  the  ciliary 
border,  most  frequently  in  the  lower  half  of  the  iris.  They  may  dis- 
appear spontaneously,  to  be  suddenly  replaced  by  fresh  ones.  The 
disease  may  involve  the  anterior  chamber,  attack  the  lower  half  of  the 
cornea,  invade  the  conjunctiva,  and  eventually  lead  to  phthisis  bulbi. 
According  to  L.  Borthen,  a  typical  sign  of  the  dangerous  neoplasma 
lepromatosum  anterius,  which  often  attacks  cornea,  iris,  and  ciUaiy  body, 
is  a  discoloration  of  the  episclera  of  the  limbus,  which  begins  with  a  more 
or  less  complete  circular  infiltration. 

The  sUghtest  changes  of  a  specific  and  non-specific  nature  are 
usually  found  in  the  maculo  anaesthetic  form  of  opacity.  Upon  ophthal- 
moscopic examination,  the  chorioid  or  retina  has  ahnost  never  been 
found  to  be  involved. 

Grave  secondary  phenomena  are:  Plastic  iridocycUtis,  chronic 
degenerative  uveoscleritis,  pupillary  occlusion  and  seclusion,  secondary 
glaucoma,  opacities  of  the  lens  and  chorioid,  detachment  of  the  retina, 
and  shrinking  of  the  globe. 

Treatment. — According  to  L.  Borthen,  the  light  forms  of  iritis  very 
often  disappear  spontaneously  without  the  use  of  atropine.  In  truly 
leprous  iridocycUtis,  however,  atropine  has  no  effect.  According  to  the 
same  author,  cyanate  of  mercury  0.05,  aq.  dest.  50.0,  sodium  chloride 
0.5,  acoin.  0.025,  caused  temporary  arrest  of  the  lepromatous  eruption, 
with  normal  appearance  of  the  affected  area  and  increase  of  the  visual 
acuity.  One-half  or  a  whole  syringeful  of  the  remedy  is  injected  sub-' 
conjunctivally  between  the  cornea  and  the  insertion  of  the  muscles 
about  every  tenth  day.  Removal  of  the  pathological  focus  by  dissect- 
ing out  the  affected  section  of  the  iris  is  also  said  to  have  been  successful. 
In  some  cases,  however,  this  operation  was  followed  by  atrophy  of  the 
globe.    At  any  rate,  iridectomy  might  have  to  be  considered  in  persistent 
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increase  of  pressure  due  to  grave  iridocyclitis,  and  enucleation  of  the 
atrophic  globe  became  painful. 

5.  RECURRING  VITREOnS  HEMORRHAGE 

Recurring  hemorrhages  of  the  vitreous  originate  most  frequently 
in  the  vessels  of  the  ciUary  processes,  although  sometimes  in  those  of 
the  chorioid  or  retina.  These  hemorrhages  are  often  followed  by  pro- 
liferating retinitis.  The  disease  is  more  frequent  in  boys  between  ten 
and  fifteen  years  of  age,  or  at  puberty,  and  is  often  due  to  a  hereditary 
syphiUtic  or  tuberculous  affection  of  the  ciUary  body.  They  have  also 
been  interpreted  as  a  phenomenon,  analogous  to  epistaxis,  which  also 
occurs  at  puberty,  or  as  an  indication  of  a  hemorrhagic  diathesis.  Dif- 
fuse or  coarse,  clumped  opacities  of  the  vitreous  occur  with  insidious 
uveitis — that  is  to  say,  without  noteworthy  inflammatory  changes  of  the 
iris  and  chorioid.  The  hemorrhages  occur  in  one  or  both  eyes,  often 
involving  the  entire  vitreous,  and  causing  a  sudden  reduction  of  the 
visual  power.  Vision  in  this  instance  is  reduced  to  the  abiUty  to  coimt 
fingers  directly  before  the  eyes  or  even  to  mere  quantitative  perception 
of  Ught.  Resorption  takes  place  only  after  a  considerable  time.  Should 
the  hemorrhages  not  be  resorbed,  there  will  be  considerable  lowering 
of  vision.  Detachment  of  the  retina  has  been  observed  as  a  consequence 
of  connective-tissue  degeneration  of  the  vitreous.  In  the  more  favorable 
cases,  after  the  vitreous  has  cleared  up,  there  are  often  found  large  or 
small,  irregularly-formed,  yellowish  or  reddish-white  peripheral  chorioid 
and  retinal  foci,  which  are  partly  or  wholly  encircled  by  pigment. 

The  treatment  is  generally  etiologic,  and  its  results  are  more  favor- 
able, if  commenced  early. 

Elschnig  suggests  substituting  the  opaque  vitreous  flakes,  aspirated 
by  the  Pravaz  syringe,  by  a  0.85  saline  solution,  but  he  does  not  substi- 
tute for  more  than  0.6  c.c.  of  the  \atreous.  Further  reports  on  this  pro- 
cedure are  desirable. 

An  ophthalmologist  should  always  be  consulted  for  the  treatment 
as  well  as  the  diagnosis. 

In  the  differential  diagnosis,  foreign  bodies  and  parasites  in  the 
vitreous  (cysticercus  cellulosae,  filaria)  must  always  be  considered.  The 
difficulties  of  diagnosis  can,  in  general,  be  increased  by  the  presence  of 
diffuse  opacities  of  the  \'itreous.  In  a  nine-year-old  child,  tubercular 
chorioiditis  was  diagnosed  on  the  strength  of  the  history.  It  was  only 
after  the  fundus  had  cleared  up  by  internal  application  of  iodine  and 
subconjunctival  injections  of  a  4  per  cent,  salt  solution  that  a  correct 
diagnosis  could  be  made,  and  a  cysticercus  removed  by  operation. 

Hemorrhagic  affections  of  the  chorioid  are  also  to  be  considered. 
They  occur  in  early  life,  after  grave  dysentery,  and  usually  defy  all 
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treatment.  In  one  case  I  observed  ever-recurring  hemorrhages,  with 
progressive  atrophy  of  the  chorioid  and  the  posterior  retinal  layer, 
principally  of  the  macular  region.  This  led  to  a  much  reduced  vision, 
and  finally  to  total  blindness. 

6.  ACUTE  METASTATIC  SUPPURATIVE  IRIDOCHORIOIDmS  (Panophthauotis) 

This  disease  follows  injuries  and  operations,  umbiUcal  inflammations 
of  the  new-bom,  pulmonary  empyema,  phlebitis,  diphtheria,  mumps, 
acute  exanthemas  (scarlet  fever,  measles,  varicellse,  variola,  etc.),  acute 
inflammations  of  the  face,  and  occasionally  miUary  tuberculosis. 

The  clinical  picture  varies.  In  unilateral  metastatic  suppurative 
uveitis  all  parts  of  the  eye  are  attacked  indiscriminately.  In  bilateral 
metastatic  ophthalmia  the  development  of  capillary  emboli  is  favored 
by  the  arterial  system  of  the  retina,  with  its  terminal  branches.  Some 
cas^  set  in  with  only  a  pale  chemosis  of  the  bulbar  conjunctiva  and 
hypopyon.  In  others  there  is  redness  of  the  conjunctiva,  with  more 
or  less  pronounced  oedematous  swelling  of  the  palpebral  margins,  asso- 
ciated with  swelling  of  the  bulbar  conjimctiva  and  episclera,  in  such  a 
way  that  the  cornea  is  encircled,  as  if  by  a  rampart.  The  cornea  may 
be  transparent,  hazy,  or  diffusely  striated,  or,  in  grave  cases,  near  the 
periphery  the  middle  layers  are  infiltrated  in  an  annular  form,  with 
yellowish  pus.  Simultaneously,  there  appear  hypopyon,  discolora- 
tion and  swelling  of  the  iris,  and  yellowish  exudates  in  the  pupil,  which 
is  of  medium  width  and  active.  If  the  cornea,  anterior  chamber,  and 
lens  are  still  moderately  transparent,  there  is  often  a  yellowish  shimmer 
coming  from  the  depth  of  the  eye,  due  to  exudates  behind  the  lens. 
These  changes  are  accompanied  by  pains  in  the  eye  and  vicinity,  because 
of  the  tearing  of  the  sensitive  nerve  branches.  Pains  are  often  piercing 
at  first,  and,  later,  even  more  violent.  There  may  be  vomiting  and 
fever  at  the  onset  of  the  process.  In  general  cachexia,  however,  these 
s3anptoms  may  be  absent. 

The  reduction  of  visual  power,  which  is  perceptible  to  the  patient, 
rapidly  develops  into  blindness. 

The  swelling  of  the  Uds  and  the  pains  increase,  the  yellow  marginal 
ring  spreads  over  the  entire  cornea,  the  bulbar  capsule  becomes  dis- 
tended, the  globe  protrudes,  and  the  result  is  suppurative  disintegration 
of  the  ocular  contents  and  perforation  of  the  intra-ocular  abscess.  This 
is  followed  by  gradual  shrinking  of  the  globe  and  so-called  phthisis 
bulbi.    Meantime  pain  and  the  palpebral  oedema  have  decreased. 

It  is  rare  that  all  the  phases  of  this  process  can  be  followed  with 
the  ophthalmoscope,  as  it  takes  place  in  the  interior  of  the  eye.  Just 
as  rarely  can  the  starting  point  of  the  metastasis  be  definitely  established. 
However,  when  the  metastasis  occurs  in  the  anterior  segment  of  the 
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eye,  the  iritic  symptoms  are  the  most  prominent,  whUe  at  first  the 
vitreous  shows  but  a  slight  diffuse  opacity. 

If  the  metastasis  is  deeper  and  develops  more  slowly,  examination, 
in  the  beginning,  will  show  numerous  flaky  vitreous  opacities,  consider- 
able distention  of  the  retinal  veins,  numerous  pimctiform  and  linear 
retinal  hemorrhages,  striation,  swelUng,  and  yellowish-white  discolora- 
tion of  the  retina  at  the  original  focus  of  the  metastasis. 

The  lens,  too,  may  show  finely  striated  opacities,  which  subse- 
quently spread  over  the  entire  structure,  sometimes  with  great  rapidity. 

The  prognosis  of  bilateral  metastatic  ophthalmitis,  which  sets  in 
at  approximately  the  same  time  in  both  eyes,  is,  with  rare  exceptions, 
bad.  It  also  threatens  Ufe.  On  the  other  hand,  in  xmilateral  metastasis, 
children's  lives  have  been  saved.  These  metastases,  originating  by 
transportation  through  the  circulation,  are  distinct  from  suppurative 
chorioiditis  occiuring  in  inflammation  of  the  brain,  or  in  and  after  epi- 
demic cerebrospinal  meningitis.  These  latter  conditions  are  produced  by 
the  transportation  of  septic  emboli  through  the  ocular  lymph-tracts. 
The  course  of  the  latter  displays  symptoms  similar  to  those  of  arterio- 
embolic  metastasis,  but  the  cornea  remains  intact.  The  disease  nearly 
always  terminates  without  perforation  of  the  globe  but  with  pupillary 
occlusion  and  seclusion,  opacity  of  the  lens,  shrinking  of  the  vitreous, 
detachment  of  the  retina,  and  shrinking  of  the  cornea  and  the  rest  of 
the  eye.  It  is  extremely  imusual  in  these  conditions  for  even  a  part  of 
the  visual  power  to  be  restored. 

Treatment, — In  arterio-embolic  chorioiditis,  which  runs  a  more  or 
less  rapid  course,  severe  pains,  if  present,  are  often  relieved  by  cold 
compresses.  In  other  cases,  moist  or  dry  heat  gives  a  more  pleasant 
sensation,  and  at  the  same  time  accelerates  the  course  of  panophthalmia. 
It  may  also  be  necessary  to  administer  a  sudorific  or  anodyne. 

Perforation  is  in  most  cases  spontaneous;  and  only  rarely  must  the 
globe  be  incised  in  order  to  evacuate  the  pus.  It  is  also  advisable  to 
apply  absorbent  compresses,  which  are  to  be  changed  one  or  twice  a 
day,  and  preceded  by  careful  irrigation  of  the  conjunctival  sac  with  a 
freshly  steriUzed  3  per  cent,  boric  acid  solution. 

An  artificial  eye  will  have  to  be  worn  later,  just  as  after  enucleation 
of  the  globe.  It  should  be  fitted  well  and  kept  in  proper  condition,  as 
it  is  the  only  means  of  preventing  chronic  catarrhal  irritation  of  the 
conjunctiva,  contraction  of  the  orbital  cavity,  and  asymmetry  of  the 
face. 

Before  inserting  the  artificial  eye,  the  lids  and  conjunctiva  are 
cleansed  with  absorbent  cotton  which  has  been  moistened  with  boiled 
3  per  cent,  boric  acid.  The  artificial  eye  is  similarly  treated,  as  it  sUps 
in  better  when  moistened. 


254  THE  DISEASES  OF  CHILDREN 

The  way  to  insert  the  eye  must  be  demonstrated  to  the  parents  by 
the  physician  (Fig.  33).  There  must  be  a  good  light.  The  child  sits  on 
a  chair,  or  on  the  lap  of  his  mother  or  nurse,  and  it  may  be  necessary  to 
hold  his  hands  and  feet,  in  the  first  few  insertions.  Assuming  that  a 
left  prothesis  is  to  be  inserted,  the  physician,  sitting  opposite,  slightly 
draws  away  the  upper  Ud  with  the  thumb  and  index-finger  of  the  right 
hand.  Directing  the  child  to  look  downward,  he  takes  the  artificial  eye 
between  the  thumb  and  index-finger  of  the  left  hand,  with  the  short  part 
directed  toward  the  nasal  side,  and  slips  it  upward  and  backward  under- 
neath the  upper  hd,  until  it  touches  the  upper  fornix  of  the  conjunctival 
sac.  While  it  is  held  in  this  position  with  the  thumb  and  index-finger,  the 
right  hand  lets  go  of  the  upper  lid  and  gently  pulls  the  lower  one  down- 


ward with  the  index-finger,  so  that  the  lower  edge  of  the  artificial  eye  may 
ghde  in  behind.  Should  the  position  not  be  comfortable  immediately,  the 
lids  are  slightly  pulled  up  and  down  with  the  thumb  and  index-finger. 

To  remove  the  prothesis  (Fig.  34),  a  squint-hook  is  used  (Plate 
XXI,  Fig.  1),  which  must  always  be  kept  absolutely  clean.  The  lower 
lid  is  drawn  away  with  the  left  hand,  and  the  hook  inserted  with  the 
other  by  means  of  a  slight  twist  behind  the  lower  edge  of  the  artificial 
eye,  so  that  the  point  of  the  hook  will  touch  its  posterior  surface.  By 
slightly  tilting  the  hook  forward,  the  artificial  eye  appears  between  the 
lids  and  beyond  the  free  border  of  the  lower  lid.  As  soon  as  it  has  come 
about  half-way  out  it  may  be  grasped  with  the  thumb  and  index-finger 
of  the  disengaged  hand.  The  insertion  and  removal  of  protheses,  which, 
for  cosmetic  reasons,  consist  of  thin  shells  to  be  applied  over  a  blind  eye, 
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demand  great  care  and  skill,  in  order  to  prevent  undue  irritation  of 
the  globe.  This  is  especially  true  if  sensation  remains  in  the  comea. 
The  insertion  is  facilitated  by  the  patient  looking  strongly  downward, 
and  the  removal  by  his  looking  strongly  upward.  Parents  should  be 
cautioned  that  these  procedures  must  always  be  carried  out  with  abso- 
lutely clean  hands  and  short-trimmed  nails.  The  eye  is  removed  in 
the  evening  and  carefully  and  gently  p^^ 

cleaned  with  a  toothbrush  and  soap. 
The  water  used  should  be  clean  and 
lukewarm  so  as  to  prevent  cracking  the 
eye,  which  in  the  course  of  the  day 
has  become  warm.  During  the  night 
it  should  lie  on  clean  cotton  in  a  small 
wooden  box. 

The  prothesis  is  at  first  worn  only 
for  a  few  hours  at  a  time,  but  later, 
when  the  sensitive  conjunctiva  has  be- 
come accustomed  to  it,  it  is  worn  all 
day.  If  mucous  secretion  continues  the 
eye  is  removed  and  cleaned  once  or 
twice  a  day.  From  time  to  time  it  is 
washed  with  ether,  so  as  to  remove 
thoroughly  all  adherent  and  hardened 
particles.  After  the  eye  has  been  worn  for  a  year  or  two,  or  even 
less,  it  will  become  somewhat  rough,  and  should  be  replaced  by  a 
new  one.  Otherwise  there  will  be  chronic  irritation  or  even  proUferation 
of  the  conjunctiva,  which,  like  swelUng  of  the  con- 
junctiva, results  from  want  of  cleanliness  and  may 
cause  progressive  shrinking  of  the  conjunctival  sac 
to  such  an  extent  that  an  artificial  eye  cannot  be 
worn.  The  prothesis,  therefore,  should  not  be  worn 
unless  it  is  perfectly  smooth. 

An  artificial  eye,  in  order  to  fit  perfectly,  should 
be  of  such  size  and  shape  as  to  just  fill  the  orbit. 
'  "    ""  '  ''       It  should  be  tolerably  well  movable,   show  the 

comea  in  correct  position,  and  not  interfere  with  closure  of  the  lids. 

For  this  reason,  the  indiscriminate  use  of  any  prothesis  will  not  do. 
It  should  be  specially  made  for  each  case.  A  double-walled  "Reform 
Eye"  (FIr.  35)  has  been  devised  by  Snellen,  which  is  in  use,  in  addition 
to  the  ordinary  shell-like  form.  The  contour  and  capacity  of  the  con- 
junctival sac  differ  considerably  in  individual  cases,  and  must  be  duly 
considered.  This  is  especially  necessary  if,  because  of  symblepharon, 
etc.,  the  structure  of  the  conjunctival  sac  is  irregular. 
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The  first  insertion  is  effected  over  a  closed  and  non-irritative  con- 
junctival sac,  and  may,  therefore,  be  done  as  early  as  two  weeks  after 
enucleation  of  non-inflamed  eyes.  In  panophthalmia,  complete  healing 
of  the  perforation  and  abatement  of  all  inflammatory  signs  of  the  con- 
junctival sac  should  be  awaited.  In  exenteration  of  the  globe,  I  defer 
the  insertion  until  the  traiunatic  cavity  is  well  healed.  In  order  to  pre- 
vent retention  of  injurious  matter,  I  do  not  suture  the  sclerotic,  being 
content  with  a  thorough  cleansing  of  the  scleral  cavity  with  a  J^  per 
cent,  solution  of  hydrogen  peroxide.  Phthisical  eyes  will  tolerate  pro- 
thesis  only  if  they  are  not  sensitive  to  pressure. 

If,  in  spite  of  all  precautions,  a  pronounced  catarrh  of  the  conjunc- 
tiva should  set  in,  the  prothesis  should  not  be  worn  for  more  than  a  few 
hours  at  a  time,  or  be  discontinued  for  a  time. 

It  may  be  necessary  to  instil  a  zinc  solution,  or  to  paint  the  tarsal 
conjunctiva  with  a  3^-1  per  cent,  solution  of  silver  nitrate. 

Younger  children  who  are  doomed  to  blindness  should,  while  there 
are  still  remnants  of  vision,  be  taught  the  typewriter  or  the  blind  alpha- 
bet, or  be  sent  to  an  institution  for  the  blind,  so  that  the  education  of 
their  sense  of  touch  may  have  the  advantage  of  what  vision  they  have. 

7.  UVEAL  TUMORS 

Tumors  of  the  uvea  are  rare  in  young  persons.  Melanosarcoma  of 
the  chorioid  has  been  mistaken  for  conglomerate  tuberculosis. 

The  treatment  of  uveal  tumor  is  enucleation.  As  mentioned  on  p. 
20,  spontaneous  cure  of  cyst  of  the  iris  is  extremely  rare.  The  methods 
usually  practised,  such  as  puncture  of  the  cyst,  with  or  without  destruc- 
tion of  the  wall,  and  radical  extirpation  rarely  save  the  eye  from  loss  of 
sight  or  total  destruction.    Enucleation  is  frequently  necessary. 

In  one  case,  A.  Schoeler  caused  the  cyst  to  contract  without  recru- 
descence in  four  and  a  half  years.  He  punctured  the  cyst  with  a  Pravaz 
needle  and,  under  slight  pressure,  injected,  in  one  case  diluted,  in  an- 
other case  undiluted,  tincture  of  iodine,  drop  by  drop.  As  a  result  the 
cyst  contracted  without  giving  rise  to  very  active  irritation.  "A  partial 
opacity  of  the  anterior  capsule  of  the  lens,  caused  by  the  iodine,  can 
probably  be  avoided  in  future  by  using  eserine  before  the  operation  and 
proceeding  carefully." 

For  blood  cysts  in  the  ciliary  body,  see  *' Injuries." 


X.  AFFECTIONS  OF  THE  LENS 

If  the  lens  is  of  normal  size  and  in  normal  position,  it  is  hidden 
from  the  view  of  the  unaided  eye.  Even  with  a  widely-dilated  pupil 
and  aided  by  lateral  illumination,  its  periphery  is  hidden  by  the  iris. 
The  entire  lens  can  be  seen  only  in  total  irideremia,  and  in  part  from  the 
centre  of  the  pupil  to  the  equator,  in  congenital  traumatic  or  operative 
coloboma  of  the  iris.  The  presence  of  the  lens  is  demonstrated  by  the 
so-called  Purkinje-Sanson  pictures,  which  are  formed  by  reflection  of  a 
source  of  Ught  by  the  anterior  and  posterior  surfaces  of  the  lens. 

In  making  a  differential  diagnosis  the  following  conditions  must  be 
considered:  Capsular  cataract,  deposits  upon  the  posterior  surface  of 
the  anterior  lens  capsule,  and  opacities  in  the  substantia  propria,  which 
to  the  ophthalmoscope  are  either  dark  or  impervious  to  light,  and  which 
appear  as  whitish  spots  only  in  reflected  light.  These  opacities  should  not 
be  confused  with  the  deposits  upon  the  anterior  capsule  of  the  lens  known 
as  spurious  cataract,  which  are  either  pigmented  residues  of  the  pupillary 
membrane,  or  pupillary  exudates  containing  blood-vessels  or  hemorrhagic 
exudates,  connecting  the  pupillary  border  with  the  anterior  capsule  of  the 
lens.  So-called  '*  posterior  polar  cataract "  is  either  a  residue  of  the  hyaloid 
artery,  or  a  deposit  upon  the  posterior  capsule  from  vitreous  opacities. 

Deposits  of  this  description  upon  the  anterior  capsule  of  the  lens 
may  be  associated  with  capsular  cataract,  or  with  opacities  in  the  anterior 
lens  layers. 

The  extent  and  position  of  an  opacity  of  the  lens  can  be  recognized 
(1)  by  the  width  of  the  deep  shadow  of  the  iris,  which  gradually  darkens 
from  the  pupillary  margin  towards  its  blurred  border;  (2)  by  the  speed 
of  the  parallactic  displacement  of  the  opacity  toward  the  pupillary  mar- 
gin; and,  according  to  conditions,  (3)  by  the  shape  of  the  opacity.  They 
are  quite  flat  or  anteriorly  convex  in  the  anterior  layers  of  the  lens,  and 
concave  in  the  posterior  layers. 

If  the  adjacent  parts  of  the  vitreous  are  opaque,  the  reflex  picture 
of  the  posterior  surface  of  the  lens  is  more  distinct  and  brighter.  If  the 
opacity  is  in  the  lens,  it  disappears  or  becomes  indistinct,  opaque,  yellow- 
ish-red or  with  red  preponderating.  Furthermore,  the  following  details 
must  be  considered  in  opacities  of  the  substantia  propria:  shape,  marking, 
demarcation,  density,  lustre,  color,  arrangement  of  position,  extension 
toward  the  surface  and  depth,  and  changes  in  the  shape  of  the  lens.  The 
lens  may  be  larger  or  smaller  than  normal.  Its  capsule  may  protrude,  as  in 
cataract  of  the  anterior  capsule  or  pyramid  cataract,  or  it  may  be  indented, 
as  in  incomplete  resorption  of  traiunatic  cataract,  or  wrinkled.  Lateral 
illumination  or  examination  with  transmitted  light,  and  artificial  dilatation 
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of  the  pupil,  will  show  whether  the  capsule  and  the  substantia  propria  are 
uninjured,  or  whether  a  foreign  body  has  penetrated  the  lens. 

Of  practical  importance  in  childhood,  above  all,  are:  Congenital 
conical  bulging  of  the  anterior  or  posterior  surface  of  the  lens,  anterior 
and  posterior  lenticonus,  and  congenital  coloboma  of  the  lens  with  de- 
fective development  of  the  zonula.  In  congenital  coloboma  the  lower 
border  of  the  lens  is  either  flat  or  concave  downward.  If  the  lens  is 
dislocated  it  may  be  either  slightly  or  freely  movable  and  part  of  its 
border  may  be  visible  in  the  normal  or  dilated  pupil.  Congenital  dis- 
location or  ectasia  (Plate  IX,  Figs.  5  and  6)  is  caused  by  defective  de- 
velopment of  an  elongation  of  the  zonula  on  one  side.  It  is  usually 
associated  with  defective  development  of  the  lens  (microphakia),  and 
sometimes  with  coloboma  of  the  lens,  iris  and  chorioid,  and  with  aniridia. 
Dislocation  is  also  due  to  atrophy,  tearing  or  pulling  of  the  zonula  by 
anterior  ectasia  of  the  sclerotic  or  adhesions  of  the  lens  to  corneal  staph- 
yloma, or  to  erosions  from  pus  foci. 

Absence  of  the  two  reflex  pictiu'es,  great  depth  of  the  chamber, 
tremor  of  the  his,  a  high  degree  of  hypermetropia,  and  a  deep  black 
pupil  point  to  a  congenital  or  acquired  dislocation.  Dislocation,  in 
turn,  may  be  into  the  anterior  chamber,  pupil,  or,  if  the  sclera  has  been 
ruptiu'ed  by  traumatism,  the  lens  may  escape  through  the  woimd  and 
lodge  under  the  conjimctiva  or  vitreous.  Operative  removal  of  the 
entire  lens  presents  the  same  picture  of  aphakia. 

Absence  of  the  capsular  contents  due  to  cataract  operation  (so- 
called  spontaneous  resorption),  or  tearing  of  the  anterior  or  posterior 
capsular  membrane,  is  often  betrayed  by  a  few  persisting  residues  (sec- 
ondary or  contracted  cataract). 

Advancement  of  the  lens  occurs  in  secondary  glaucoma,  total  posterior 
superficial  ss^iechise,  atrophy  of  the  iris  and  ciliary  body.  Retraction  of  the 
lens  follows  in  loss  of  the  vitreous,  perforating  wounds  or  shrinking  of 
vitreous  exudates,  etc.  Tremor  of  the  lens  occurs  in  relaxation  or  tears 
of  the  zonula,  liquefaction  of  the  vitreous  and  cataracta  tremulans. 

Among  the  congenital  anomalies  of  the  lens,  mentioned  on  p.  23, 
the  most  frequent  is  laminated  cataract  (cat.  perinuclearis,  zonularis, 
Plate  IX,  Figs.  3  and  4),  which  always  affects  both  eyes.  The  clear 
central  area  of  the  lens  is  surrounded  by  a  layer  of  opaque  lenticular 
substance,  from  which  solitary  punctiform  opacities  or  radially  arranged 
conical  processes  extend  into  the  clear  anterior  and  posterior  cortical 
substance.  The  development  of  zonular  cataract  is  often  rudimentary, 
so  that  instead  of  a  roimd,  slightly  diffuse  or  radial,  sharply  demarcated 
opaque  disc  around  the  centre  of  the  lens,  there  are  often  but  fragments 
of  the  latter  or  a  nxunber  of  opaque  radii.  In  the  rarer  form  of  double 
or  treble  laminated  cataract,  the  shell-like  zonular  opaque  layers  are 
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separated  from  each  other,  as  well  as  from  the  nucleus  and  cortex  of 
the  lens,  by  transparent  lenticular  substance. 

In  pyramidal  cataract,  the  centre  of  the  anterior  part  of  the  capsule 
protrudes  conically  into  the  anterior  chamber.  It  is  a  variety  of  anterior 
polar  cataract  and  is  nearly  always  due  to  perforation  of  a  central  gon- 
orrhceal  ulcer  of  the  cornea. 

Posterior  polar  cataract  also  occurs  in  the  course  of  retinitis  pig- 
mentosa. 

Soft  total  cataract  was  observed  by  v.  Michel  in  a  twenty-one- 
months-old  child  who  was  artificially  fed.  The  child  presented  the  pic- 
ture of  so-called  atrophia  infantum,  due  to  dysentery  and  diarrhoea, 
the  latter  persisting  for  three  months.  The  same  author  observed  this 
afifection  associated  with  anterior  annular  capsular  cataract  in  a  mod- 
erately well-nourished  child  whose  father  was  syphilitic;  and  also  a 
bilateral  contracted  cataract  with  nystagmus,  but  without  any  signs 
of  uveal  affection,  in  a  weakly,  under-developed  girl  who  had  had  cere- 
brospinal meningitis  in  the  first  year  of  life. 

In  regard  to  the  cause  of  congenital  hard  nuclear  or  total  cataract,  and 
the  form  of  total  cataract  occurring  in  children  between  four  and  twelve 
years  of  age,  such  as  often  occur  in  one  or  both  eyes  in  the  presence  of 
hereditary  syphihs,  v.  Michel  suggested  a  local  disturbance  of  circulation 
due  to  affections  of  the  walls  of  the  common  carotid  and  its  branches. 

Diabetes  in  the  young,  which  is  happily  rare,  and  phosphatiuia, 
have  also  to  be  etiologic  factors. 

Calcification  of  the  lens  (calcareous  cataract)  is  often  accompanied 
by  gradual  atrophy  of  the  globe,  and  is  nearly  always  caused  by  grave, 
destructive  uveitis. 

In  order  to  diagnose  these  changes  of  the  lens,  lateral  illumination 
and  examination  with  the  ophthalmoscope  are  necessary.  In  all  doubt- 
ful cases  the  patient  should  be  referred  at  once  to  an  ophthalmologist. 
This  is  also  advisable  if  operation  becomes  necessary.  Even  the  oph- 
thalmic siu*geon  may  find  a  contracted  cataract  technically  more  diffi- 
cult, owing  to  thickening  of  the  capsule,  than  a  maturing  or  matured 
form.  It  is  impossible  to  predict  whether  a  non-stationary  opacity  will 
progress  slowly  or  rapidly.  Generally  speaking,  fine,  speck-like  opacities 
with  dark,  very  fine  and  shallow  interspaces  point  to  slow  growth, 
while  broad,  opaque  sectors  with  wide  interspaces,  penetrating  deeply 
into  the  substance,  point  to  rapid  growth  or  soft  cataract. 

It  is  important  for  the  prognosis  to  know  whether  the  perception  of 
light  is  good.  An  otherwise  normal  eye  with  total  cataract  will,  as  a  rule, 
still  recognize  rays  of  candle  light  in  the  dark  at  a  distance  of  at  least 
twenty  feet.  The  Ught  of  a  flame  reflected  into  the  eye  by  a  plane  mirror 
from  above,  below,  etc.,  should  be  correctly  localized.    Correct  recognition 
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of  pieces  of  colored  pat>er  or  cloth,  about  forty  inches  square,  proves  the 
absence  of  complications  with  glaucoma  and  retinochorioditis.  But  unusu- 
ally strong  condensation  of  the  opaque  lens  may  so  impair  the  perception 
of  light  and  the  color  sense  that  candle-rays  will  be  recognized  only  at  a 
nearer  distance,  while  the  perception  of  color  is  uncertain  or  absent. 

The  operative  prognosis  of  calcareous  cataract,  and  the  total  cata- 
ract designated  as  cborioidal  cataract,  is  less  favorable,  partly  owing  to 
the  visual  impairment  caused  by  the  chorioiditis,  and  partly  to  other 
defects  of  development  (microphthalmos,  coloboma,  aniridia,  etc.). 


For  cataract  in  heterochromia  of  the  iris,  compare  p.  41,  and  for 
traumatogenic  and  traumatic  displacements  of  the  lens,  see  ch^ter 
on  "Injuries." 

Treatment. — The  description  given  on  p.  25  holds  good  here,  too, 
in  a  general  way.  Cataract  operations  heal  more  easily  by  replacing 
the  bandage,  which  in  children  cannot  well  be  dispensed  with  for  the 
first  few  days,  and  by  using  an  eye  screen  (Fig.  36),  to  be  worn  until 
the  eyes  are  past  all  danger. 

Children  with  congenital  cataract  who  have  not  regained  their 
vision  until  between  their  fourth  and  seventh  years  will  at  first  have 
difSculty  in  judging  distance  and  the  form  and  size  of  objects.  For  a 
long  time  they  will  therefore  avail  themselves  of  their  sense  of  touch 
and  learn  only  with  increasing  practice  to  locate  an  object  accurately 
(comp.  remarks  made  on  p.  57). 


XI.  GLAUCOMA 

(Plate  XV,  Fig.  1) 

For  congenital  glaucoma,  comp.  p.  33 ;  and  for  secondary  glaucoma 
the  remarks  made  in  the  chapters  on  Cornea,  Sclera  and  Uveal  Tract. 

Although  glaucoma  is  very  rare  in  infancy  and  childhood,  it  is  a 
possibility  which  must  be  kept  in  view.  Elschnig  reported  the  case  of 
an  infant  with  eclamptic  paroxysms  following  gastric  disturbance, 
whose  eye  reacted  to  the  intoxication  with  an  attack  of  glaucoma. 

Differential  Diagnosis, — The  usual  methods  of  determining  ocular 
tension,  or  the  intra-ocular  pressure,  consist  in  exerting  from  above  a 
gentle  pressure  upon  the  globe,  through  the  lightly  closed  lids,  with  the 
points  of  both  index-fingers  held  near  together.  (The  examining  fingers 
should  be  warm.)  In  so  doing,  the  tension  of  both  eyes  of  the  patient  as 
well  as  the  physician's  own  is  compared.  The  examiner's  arms  are  held 
in  quiet  equilibrium,  without  any  muscular  tension.  But  this  test  is  very 
imreliable,  and  the  pressure  is  measured  (ophthalmotonometry)  more  pre- 
cisely with  the  Schiotz  tonometer.  The  instrument  should  be  kept  scrupu- 
lously clean,  work  correctly,  and  be  used  in  accordance  with  instructions. 
The  eye  should  not  be  strongly  irritated  and  the  cornea  not  irregularly 
curved.  With  these  premises,  the  results  will  be  satisfactory  in  older 
children.  Younger  ones  sometimes  present  insurmountable  difficulties. 
The  first  step  is  to  render  the  conjunctiva  and  cornea  insensitive  by 
alypin  (2  per  cent.).  Cocaine  and  its  chemically  related  substitutes  are 
unsuitable,  as  they  might  injure  the  corneal  epithelium.  With  this  method 
it  is  possible  to  demonstrate  positively  every  slight  elevation  of  the  intra- 
ocular pressure  in  an  eye  whose  optic  nerve  has  been  excavated  by  glau- 
coma without  showing  externally  signs  of  the  disease.  The  average  normal 
pressure  in  children  is  18  mm.  of  mercury. 

If  the  elevation  of  pressure  has  been  rapid  and  pronounced,  there 
will  not  only  be  distinct  hardness,  which  can  be  demonstrated  by  pal- 
pation also,  but  often  anaesthesia  of  the  cornea.  The  cornea  looks  dull, 
like  breath  on  glass,  and  is  diffusely  opaque,  particularly  in  the  centre 
parts,  so  that  the  condition  may  be  confused  with  diffuse  interstitial 
keratitis.  The  iris  is  discolored,  the  pupil  opaque  and  irregularly  dilated, 
and  reacts  sluggishly  or  not  at  all.  The  anterior  ciliary  arterias  are 
greatly  distended,  the  conjunctiva  chemotic  and  hyperajmic,  and  the 
lids  oedematous.  The  capacity  for  counting  fingers  or  recognizing  the 
hand  close  before  the  eyes  is  either  reduced  or  completely  lost.  Ciliary 
neuralgia,  usually  bilateral,  of  the  severest  type,  and  cephalalgia,  usu- 
ally semicranial,  are  present. 
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Aside  from  the  increase  of  tension  which  may  be  present  secondarily 
in  kerato-iritis  and  iridocyclitis,  acute  glaucoma  is  very  rare  in  child- 
hood. Etiologically,  there  is  a  predisposition,  shown  by  hypermetropic 
structure  of  the  eye,  but  aside  from  this  no  other  etiologic  factor  can  be 
elicited  except  insufficiency  of  cardiac  function  and  decrease  of  arterial 
pressure. 

The  prodromal  signs  are  attacks  of  cloudy  vision,  rainbow  phe- 
nomenon upon  looking  into  a  candle  or  lamp  light,  intermittent  feeling 
of  tension  in  the  eye  or  dull  pain  radiating  to  the  frontal  and  temporal 
regions,  less  often  to  the  occiput  and  nape;  and  often  dental  neuralgia. 
These  prodromal  signs  may  be  absent,  and  the  attack  of  glaucoma  set 
in  without  warning. 

As  to  differential  diagnosis,  parenchjrmatous  keratitis  and  irido- 
cyclitis should  be  thought  of  first.  In  iridocyclitis,  however,  the  pupil 
is  contracted  and  irregular,  due  to  synechiae.  In  glaucoma,  vasculari- 
zation (pannus  regenerativus)  is  absent,  which  in  children  nearly  always 
accompanies  the  involution  of  diffuse  corneal  infiltrates.  In  neiu'algia 
of  the  trigeminus,  which  is  exceptional  in  children,  and  especially  in 
ciUary  neuralgia,  the  globe  is  sensitive  to  pressure.  There  is  neither 
elevation  of  tension  nor  glaucomatous  excavation  of  the  optic  nerve 
(Plate  XV,  Fig.  1).  Glaucomatous  excavation  is  characterized,  as  com- 
pared to  gray  atrophy,  by  a  kinking  of  the  retinal  vessels  at  the  optic 
disc,  stagnation  of  the  retinal  veins,  pulsation  of  the  retinal  arteries, 
and  the  demonstration  of  the  parallactic  displacement  at  the  margins 
of  the  excavated  optic  disc. 

As  to  pseudo-glaucomatous  excavations  of  the  optic,  compare  Chap- 
ter XVII,  7,  closing  remarks. 

Treatment. —  Compare  p.  34.  Pathological  elevation  of  pressure, 
without  enlargement  of  the  globe,  requires  iridectomy. 


Xn.  AFFECTIONS  OF  THE  OPTIC  NERVE  AND  RETINA 

As  the  present  description  is  intended  for  the  general  practitioner 
and  the  pediatrist,  those  aflfections  only  are  mentioned  which  are  of 
importance  from  a  diagnostic  viewpoint  in  infancy  and  childhood. 

The  optic  disc  has  only  slight  connections  with  the  posterior  ciliary 
vessels,  while  the  anterior  and  middle  layers  of  the  retina  are  dependent 
upon  the  narrow  retinal  vessels,  which  are  devoid  of  collateral  circula- 
tion. It  can,  therefore,  be  understood  that  the  optic  nerve  and  retina 
react  relatively  easily,  and  with  great  sensitiveness  to  every  serious 
impairment  of  the  constitution,  and  that,  especially  in  the  infectious 
wasting  diseases,  all  kinds  of  functional  insufficiency  are  noticed. 

Visual  disturbances  are  due  largely  to  toxico-mechanical  nutritive 
disturbances  of  the  brain;  as,  for  example,  the  flittering  scotoma  with 
yellow  or  red  vision  in  influenza,  where  objects  appear  as  if  illuminated 
by  the  glare  of  a  great  fire;  transitory  hemianopia  in  pertussis  and  scar- 
latinal nephritis;  ursemic  amblyopia  which,  in  part,  disappears  rapidly, 
and  amaurosis  diuing  or  after  measles,  scarlet  fever,  varicella,  faucial 
diphtheria  or  dysentery;  and  the  concentric  restriction  of  the  field  of 
vision  in  acute  infectious  diseases,  which  may  undergo  rapid  involution 
with  the  abatement  of  the  fever  and  diuing  convalescence.  In  malaria, 
contraction  and  extension  of  the  field  of  vision  coincides  with  the  febrile 
days  and  the  afebrile  intervals.  So,  in  croupous  pneumonia,  rapid 
involution  of  the  lowered  vision  sets  in  with  the  day  of  the  critical  fall 
of  temperature.  Pupillary  reaction  to  Ught  points  to  a  central  seat  of 
the  visual  disturbance. 

Ophthalmoscopic  examination  of  children  is  not  always  easy. 
When  the  pupil  is  very  contracted,  it  should  be  dilated  by  one  or  two 
drops  of  homatropine,  especially  if  disease  of  the  vitreous,  macular  region, 
or  retinal  periphery  is  suspected.  It  should  be  remembered  that  artificial 
dilatation  up  to  two  years  is  usually  very  slight.  Any  intense  illumina- 
tion is  to  be  avoided,  in  order  to  have  the  pupil  as  large  as  possible,  and 
to  obtain  a  large,  uniformly  bright  pictiu-e  that  is  true  to  nature.  The 
less  infants  are  dazzled  by  the  ophthalmoscope,  the  less  trouble  they  give. 
It  is,  therefore,  well  to  use  a  weaker  mirror,  which  will  at  the  same  time 
reproduce  more  faithfully  the  natural  color  of  the  ocular  fundus.  The 
normal  ophthalmological  picture  of  the  ocular  fundus  (Plates  XI  and 
XII,  Figs.  1  and  2)  is  known  in  a  general  way  to  the  practitioner.  He 
also  knows  that  in  normal  eyes  the  retinal  veins  at  the  optic  disc  often 
pulsate,  while  pulsation  of  the  retinal  arteries  is  pathologic. 

In  the  more  or  less  reddish-white  or  reddish-yellow  color  of  the 
nerve-head,  an  important  part  is  played  by  the  degree  of  transparency 
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of  the  nerve-fibres,  the  glia  tissue,  and  the  cupping,  which  is  found  in 
nearly  all  normal  papillae,  at  the  entrance  and  exit  of  the  vessels.  The 
extent  of  this  physiologic  cupping  presents  the  greatest  varieties.  Some- 
times it  is  large  enough  to  approach  the  lateral  margin  of  the  disc.  Its 
walls,  however,  are  not  steep,  in  contradistinction  to  glaucomatous 
excavations.  In  rare  cases  there  is  only  an  uncupped,  whitish,  closely 
demarcated,  roundish  spot  at  the  vascular  porus  opticus  of  the  disc. 
The  niunber  of  capillaries  in  the  tissue  of  the  nerve-head,  too,  has  a 
bearing  upon  its  color. 

Glaucomatous  halo,  or  greenish  ring  around  the  optic  disc,  dis- 
tortions at  the  disc  due  to  myopia,  myopic  conus,  circumpapillary  atrophy 
of  the  chorioid  and  posterior  sclerectasia,  must  not  be  confused  with 
the  so-called  scleral  ring  (Plate  XII,  Fig.  2).  This  light  white  connective- 
tissue  ring,  which  completely  encircles  the  disc,  is  often  more  strongly 
marked  at  the  temporal  than  the  nasal  margin.  There  is  usually  brown 
or  black  pigmentation,  more  pronounced  laterally.  This  pigmented 
ring  (Plate  XII,  Fig.  2)  is  narrow  in  some  cases,  wider  in  others,  and  is 
caused  by  a  condensation  of  the  pigmented  epithelial  layer  at  the  margin 
of  the  optic  nerve.  Circumpapillary  coloboma  of  the  chorioid  and  down- 
ward conus  have  already  been  mentioned  on  p.  57.  There  are  also 
poljrmorphous,  diffuse,  Ught  yellow  reflexes  in  the  infantile  eye,  distinctly 
concentric  toward  the  margin  of  the  optic  disc,  especially  near  its  nasal 
sector  and  along  the  vessels.  These  reflexes  are  occasioned  by  uneven- 
ness  of  the  anterior  border  layer  of  the  retina,  and  change  theLr  appear- 
ance  and  position  with  rotation  of  the  mirror. 

Plate  XI  illustrates  how  the  pigment  content  of  the  chorioid  and 
the  pigment  epitheUum  of  the  retina  influence  the  ophthalmoscopic 
picture  of  the  ocular  fundus.  The  principal  types  are:  ''Albinotic'' 
fundus,  poor  in  pigment;  'tabulated''  fundus,  with  chorioid  strongly 
pigmented,  pigment  epithelium  weakly  pigmented,  causing  the  very 
strongly  pigmented  intervascular  spaces  to  protrude  like  islets;  finely 
granulated  fundus,  with  dense  pigmentation  of  the  pigment  epithelium. 

It  is  generally  advisable  to  consult  an  ophthalmologist  regarding 
all  affections  of  the  internal  eye,  and  especially  in  regard  to  the  optic 
nerve  and  retina.  The  ophthalmoscopic  picture  of  the  nerve-head  and 
its  vicinity  is  so  variegated  that  even  an  expert  often  requires  repeated 
examinations  to  determine  whether  the  ophthalmological  findings  are 
pathologically  important.  This  is  especially  true  for  the  diagnosis  of 
an  incipient  peripheral  neuritis  of  the  optic  nerve,  the  initial  ststge  of  a 
choked  disc,  and  the  vascular  changes  of  the  nerv^e-head  and  the  retina, 
the  calibre  and  course  of  whose  vessels  show  a  large  number  of  varieties. 

Also  compare  remarks  on  pp.  35  and  58. 

Aside  from  a  careful  history  and  a  thorough  general  examination, 
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exact  and  repeated  tests  of  the  central  vision  (compare  p.  286),  the  color 
sense,  and  the  field  of  vision  are  required.  Hirschberger^s  ocular  perimetry 
with  blue  and  red  marks  is,  as  Schloesser  emphasizes,  to  be  commended, 
as,  ''according  to  experience,  many  details  will  be  detected  in  color  exami- 
nation which  cannot  be  seen  in  examination  with  white/'  Children  con- 
centrate better  and  more  quietly  on  colors,  and  the  examined  eye  is  kept 
open  better,  even  when  the  other  eye  is  free.  This  refers  particularly  to 
the  determination  of  central  scotoma  which,  owing  to  inferior  central 
fixation,  can  only  be  indistinctly  demarcated  or  entirely  surveyed. 

The  child  holds  before  the  unexamined  eye  a  piece  of  colored  glass, 
preferably  triangular,  whose  edges  are  rounded  off.  The  colors  used 
should  be  complementary  yellow  in  examinations  with  the  blue  mark 
and  complementary  green  with  the  red  mark,  so  that  the  marks  become 
colorless  for  the  unexamined  eye.  In  the  same  way  a  yellow  mark  could 
be  eliminated  by  a  blue  glass  and  a  green  mark  by  a  red  one.  All  these 
directions,  however,  should  be  left  to  the  judgment  of  the  ophthalmologist. 

I.  HEREDriARY  RETROBULBAR  OPTIC  NEURIIIS 

The  transmission  of  hereditary  retrobulbar  optic  neuritis  is  usually 
indirect,  although  occasionally  collateral,  and  sometimes  direct.  It  is 
very  apt  to  be  transmitted  by  females  to  the  male  members  of  the  family. 
It  is  always  bilateral  and  often  accompanied  by  nervous  symptoms,  such 
as  vertigo,  palpitation  of  the  heart,  persistent  headache,  migraine  and 
sometimes  epileptic  paroxysms.  It  never  appears  during  the  first  ten 
years  of  life.  Without  ophthalmoscopic  findings,  it  suddenly  sets  in 
with  flashes  of  light  and  rapidly  increasing  cloudiness.  This  is  soon  fol- 
lowed by  absolute  central  or  a  paracentral  ring  scotoma.  Neuritis  can 
but  rarely  be  demonstrated  by  the  ophthalmoscope.  There  is  nyctalopia. 
Central  vision  is  considerably  reduced,  while  the  optic  disc  gradually 
becomes  pale.  A  rare  phase  of  the  disease  is  increasing  constriction  of 
the  field  of  vision,  which  usually  leads  to  total  blindness.  Cure  or  com- 
plete recovery  are  exceptions. 

The  treatment  consists  in  inunctions  of  potassium  iodide  in  increasing 
doses  at  intervals  of  from  three  to  six  months ;  brucin  injections  in  the  inter- 
vals, 1  to  2  mg.  per  day,  spermin  (Poehl)  and  the  direct  current  through  an 
eye  cup.  From  a  prophylactic  point  of  view  the  use  of  tobacco  should  be 
discontinued  in  later  life,  on  account  of  the  vasoconstrictor  effect  of  nicotine. 

2.  PIGMENT  DEGENERATION  OF  THE  RETINA 

(So-called  Retinitis  Pigmentosa.    Plate  XVI,  Fig.  1.) 

This  congenital  degeneration  of  the  retina  has  already  been  men- 
tioned on  p.  46.  It  is  associated  with  hemeralopia  and  ring  scotoma 
and  later  with  high  degrees  of  concentric  restriction  of  the  visual  field, 
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especially  for  blue.  Usually  it  is  not  distinctly  present  before  the  tenth 
year.  From  then  on  there  is  a  gradual  limitation  of  the  visual  field  and 
failure  of  retinal  function.  An  important  fact  in  making  a  diagnosis  is 
that  the  optic  atrophy,  progressing  with  increased  thinning  of  the  retinal 
vessels,  is  not  seen  with  the  ophthalmoscope  as  a  so-called  ''papilla 
alba,''  but  as  a  strikingly  yellow  decoloration  of  the  optic  disc.  Syphilitic 
chorioretinitis,  which  resembles  it,  is  very  often  associated  with  vitreous 
opacities,  while  ''typical''  pigment  degeneration,  in  which  the  fusiform 
black  spots  resemble  bone  corpuscles,  preponderate  at  first  in  the  retinal 
periphery  and  approach  the  retinal  centre  only  as  the  disease  progresses : 
nor  does  it,  as  a  rule,  exhibit  such  a  decoloration,  or  atrophic  white  spots 
in  the  chorioid. 

Congenital  hemeralopia,  due  to  defective  development  of  the  retinal 
pigment,  is  probably  a  prodromal  sign  of  this  disease.  The  pigmenta- 
tion of  the  retina,  notably  in  the  peripheral  equatorial  region,  is  very 
slight  at  times  ("retinitis  pigmentosa  without  pigmentation").  In  other 
cases  the  atrophic  retina  contains  only  numerous,  minute  white  specks 
(retinitis  punctata  albans). 

While  central  vision  is  at  first  still  relatively  good,  so  that  the  small- 
est print  can  be  read,  the  contour  of  objects  can  no  longer  be  readily 
recognized,  as  the  destruction  of  the  retinal  periphery  has  restricted  the 
visual  field.  The  patient's  vision  is  so  constricted  that  he  seems  to  be 
looking  through  a  tube.  Night-blindness  is  present  from  the  first,  and 
in  very  much  reduced  vision  there  is  nystagmus.  Later,  posterior  polar 
cataract  may  develop. 

Treatment. — It  may  be  possible  at  times  to  delay  the  loss  of  sight 
by  constant  protection  of  the  eyes  from  bright  Ught  by  wearing  smoke- 
p;ray  spectacles  and  avoiding  ocular  exertion.  Moderate  confinement  in 
darkened  rooms  and  strychnine  injections  in  the  temples  have  also  been 
recommended.  By  treating  a  forty-three-year-old  patient  by  sub- 
conjunctival saline  injections  alternately  into  each  eye,  gradually  rising 
from  2  to  5  per  cent.,  we  were  able  to  improve  central  vision  from  5/35 
right  and  5/25  left  to  5/20  in  both  eyes.  The  constriction  of  the  field 
of  vision,  however  (10°  in  both  eyes),  remained  unchanged. 

3.  SIMPLE  ATROPHY  OF  THE  OPTIC  NERVE  (Plate  XIV,  Fig.  1) 

Simple  atrophy  of  the  optic  nerve  may  be  due  to  different  causes. 
The  relatively  most  frequent  form  is  gray  atrophy  occurring  in  tabes, 
which  progresses  steadily.  It  is  very  rarely  found  in  children.  It 
begins  almost  simultaneously  in  both  eyes,  with  a  reddish-gray  dis- 
coloration and  a  deUcate  opacity  of  the  disc.  The  disc  later  becomes 
a  pale  gray  and  the  nerve  quite  white ;  the  retinal  vessels  are  moderately 
contracted. 
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The  resulting  visual  disturbance  has  often  commenced  before  a 
distinct  change  of  the  optic  disc  is  visible  with  the  ophthalmoscope. 
The  patient  first  complains  of  cloudy  vision  or  more  or  less  trouble- 
some ''sjrmptoms  of  dazzling."  The  decrease  of  central  vision,  too, 
becomes  distinct  only  later,  but  early  there  is  red-green  blindness.  With 
concentric  or  irregular,  often  zigzag  constriction  of  the  field  of  vision, 
visual  power  decreases,  often  unevenly  in  the  two  eyes.  In  the  course 
of  one  or  several  years,  or  even  sooner,  either  gradually  or  in  paroxysms, 
total  blindness  ensues.  Occasionally  some  remnant  of  sight  remains  in 
one  eye.    At  first  spinal  symptoms  may  be  entirely  absent. 

Elschnig  observed  ocular  crises  in  this  affection,  consisting  in  boring, 
piercing,  drawing  pains  in  the  globe  and  deep  orbital  structures  which, 
lasting  for  hours,  returned  with  varying  intensity  at  different  parts  of 
the  day,  and  often  at  intervals  of  several  weeks.  They  are  distinguished 
from  ciUary  neuralgia  by  the  absence  of  contracted  pupils  and  lachry- 
mation  at  the  climax  of  the  paroxysm. 

The  diagnosis  is  not  always  easy.  Central  scotoma  also  occurs  in 
tabes,  with  normal  conditions  of  the  periphery  of  the  visual  field.  In 
incipient  tabes,  due  to  chronic  empyema  of  the  ethmoid  cells  and  the 
sphenoid  cavity,  Elschnig  observed  retrobulbar  atrophy  of  the  optic 
nerve  in  spite  of  energetic  antisyphiUtic  and  local  treatment,  lasting 
for  months,  gradually  grew  worse. 

The  same  author,  and  others,  observed  nemitic  atrophy  with  gum- 
matous meningitis,  also  with  simultaneous  osseous  gumma  of  the  cran- 
ium and  with  simultaneous  peripheral  chorioiditis  and,  finally,  pallor  of 
both  discs  due  to  intracranial  affection  without  evidence  of  tabes.  In 
doubtful  cases  it  is  therefore  important  to  examine  the  pupils,  especially 
as  the  Argyll-Robertson  pupil  is  pronounced  in  the  initial  stage  of  tabes, 
and  usually  a  prodromal  sign  before  the  tabetic  pallor  of  the  optic  disc 
is  evident.    The  Wassermann  reaction,  too,  often  clears  up  the  case. 

In  tabes,  at  the  onset  of  visual  disturbance,  the  optic  disc  assumes  a 
whitish  pallor.  In  descending  atrophy,  this  discoloration  due  to  con- 
stricting intracranial  and  orbital  processes  (congenital  hydrocephalus, 
etc.)  is  recognizable  only  after  weeks  or  months,  despite  considerable 
visual  disturbance. 

In  pronounced  atrophy  the  optic  disc  is  porcelain- white  and  very 
sharply  demarcated — '* papilla  alba." 

However,  the  ophthalmoscopic  picture  alone  never  justifies  a 
prognosis  of  decUne  of  the  visual  power.  For  example,  after  great  loss 
of  blood,  I  have  repeatedly  found  white  discs  in  both  eyes,  without 
particular  impairment  of  the  central  acuity  or  the  visual  field. 

First  of  all,  the  treatment  is  causal  if  possible.  In  pronounced 
simple  tabetic  atrophy,  energetic  mercury  treatment  accelerates  the 
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decline  of  visual  power.  Provided  the  Wassennann  test  is  positive, 
the  smallest  doses  of  mercury,  carefully  appUed,  are  less  dangerous. 
A  strengthening  diet,  the  alternate  use  of  lecithin  in  an  easily  assimi- 
lable form,  and  syrup.  coUb  compos,  (Hell),  mild  hydropathic  measures 
and  massage  for  the  promotion  of  metabolism  are  to  be  considered. 

Should  salvarsan  be  used,  it  should  be  remembered  that  SpiethoflF 
noticed,  about  fifty  hours  after  the  injection  of  0.6  Gm.,  loss  of  visual 
power  lasting  several  minutes,  with  negative  ophthalmoscopic  findings, 
and  transitory  flittering  scotoma  on  the  day  of  injection,  especially 
when  the  patients  rose  for  the  first  time. 

4.  VISUAL  DISTURBANCES  DUE  TO  LOSS  OF  BLOOD 

Amblyopia  is  very  rare  in  childhood.  It  is  usually  bilateral,  and 
due  to  gastric,  intestinal,  or  sometimes  nasal,  hemorrhages.  If  the  am- 
blyopia is  slight,  it  may  disappear  spontaneously  with  prompt  restora- 
tion of  the  field  of  vision,  which  may  have  been  reduced  to  3-5.  As  a 
rule,  the  prognosis  in  high  degrees  of  amblyopia  and  amaurosis  is  un- 
favorable. There  is  a  primary  fatty  degeneration  of  the  optic  nerve  and 
retina,  caused  by  prolonged  anaemia  of  the  branches  of  the  ophthalmic 
artery.  I  have  also  observed  a  permanently  and  intensely  white  optic 
disc  in  cases  nmning  a  more  favorable  course. 

Treatment. — As  the  visual  disturbance  does  not  develop  until  two 
or  three  days  later,  a  low  position  of  the  head  relative  to  the  rest  of  the 
body,  and  bandaging  of  the  lower  and  upper  extremities  to  reduce  the 
total  circulation,  may  be  useful  as  a  preventive.  Inhalation  of  amyl 
nitrate  (1-3-5  drops)  and  injections  of  strychnine  nitr.  (0.001,  increasing 
to  0.003)  into  the  temples  have  also  been  tried. 

I  have  observed  a  remarkable  retmn  of  vision,  outside  of  the  hospital 
service,  in  a  boy  of  ten.  There  had  been  considerable  loss  of  blood  from 
an  injury  to  the  skull  which  had  taken  place  fifteen  or  sixteen  hours 
previously,  with  complete  loss  of  vision  in  both  eyes.  Ophthalmoscopic 
examination  being  rather  difficult,  owing  to  the  greatly  contracted  pupils, 
I  instilled  atropine.  There  was  considerable  ischsemia  of  the  retinal 
\  essels,  especially  of  the  arteries,  and  a  pale,  sUghtly  blurred  disc.  About 
an  hour  after  the  instillation,  the  boy  surprised  me  with  the  statement 
that  there  was  a  ''shine"  before  his  eyes.  I  remembered  that  Schneller 
had  observed  dilatation  of  the  chorioidal  vessels  after  instillation  of 
atropine,  and  I  ordered  the  instillation  to  be  repeated  twice  a  day  for  a 
few  days.  The  vision  increased  from  day  to  day.  Examination  two 
weeks  later  showed  improvement  of  the  central  vision  to  6/24,  which 
rose  in  the  following  month  to  6/10.  The  ophthalmoscopic  examination 
showed  rather  pale  discs,  and  considerable  improvement  in  the  size  of 
the  retinal  vessels.    Was  this  accident?    It  is  not  impossible  that  the 
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atropine  had  found  its  way  to  the  deeper  parts,  and  reUeved  the  spas- 
modic constriction  of  the  retinal  vessels.  This  dilatation  reestablished 
and  activated  the  impaired  circulation  in  the  retina  and  chorioid. 

5.  PERIPHERAL  NEURiriS  OF  THE  OPTIC  NERVE  (Plate  XIV,  Fia.  2) 

This  is  characterized  by  opacity,  redness  and  swelling  of  the  optic 
disc,  whose  borders  are  blurred.  Etiologically,  the  following  affections 
may  have  preceded  the  optic  neuritis:  inflammatory  intracranial  affec- 
tions, very  often  congenital  syphiUtic  and  tubercular  affections  of  the 
pia  of  the  brain  and  spinal  cord,  orbital  abscess,  orbital  thrombophle- 
bitis, and  diseases  of  the  accessory  sinuses.  In  causing  primary  neuritis 
of  the  optic  nerve,  syphiUs  and  tuberculosis  have  first  place,  while  grave 
and  febrile  general  aflfections  much  less  often  play  a  causal  r61e.  These 
forms  of  neuritis  may  also  be  confined  to  the  papillomacular  bundle 
(neuritis  fascicuU  papillomacularis) .  In  retrobulbar  aflfections  at  the 
entrance  of  the  central  vessels  in  the  optic  nerve,  they  may  manifest 
themselves  perimetrically  in  the  form  of  paracentral  scotomata. 

The  sequelae  of  these  transverse  and  focal  aflfections  of  the  optic 
nerve  are  cloudy  vision,  sensation  of  darkness,  great  pain  in  the  frontal 
and  temporal  regions,  especially  at  night,  disturbance  of  the  central 
acuity  and  visual  field,  demonstrable  by  functional  tests,  impairment  of 
the  central  color  sense  and  color  borders.  Their  development  may  be 
rapid  or  slow.  They  vary  exceedingly  and  often  correspond  very  httle 
with  the  equally  variable  ophthalmoscopic  findings,  in  which,  at  first, 
redness  and  swelling  of  the  optic  nerve  head  and  opacity  of  the  retina 
surrounding  the  nerve  are  the  most  material  points.  As  the  process 
recedes,  these  manifestations  gradually  disappear,  and  dirty  reddish- 
gray  or  whitish  discoloration  develops,  involving  the  optic  nerve  head 
either  wholly  or  in  part  (Plate  XIV,  Fig.  2). 

The  transition  from  a  blindness  to  improvement  or  even  to  com- 
plete restoration  of  both  vision  and  the  color  sense  is  subject  to  many 
variations.  Disproportionate  impairment  of  the  pupillary  reaction  to 
light  which  is  not  reduced  until  vision  is  considerably  damaged  with  a 
pupil  dilated  and  rigid  as  in  amaurosis  suggests  cerebrospinal  compli- 
cation from  the  same  etiological  factor. 

Differential  Diagnosis, — Partial  or  total,  finely  radial  or  delicately 
striated  cloudiness  of  the  optic  disc  is  probably  often  congenital  and 
not  very  rare.  It  is  due  to  excessive  development  of  the  connective 
tissue  of  the  layer  of  nerve-fibres.  Other  signs  of  optic  neuritis  and  visual 
disturbances  are  absent.  Occasionally  the  cloud  is  so  dense  in  various 
areas  surrounding  the  disc  that  one  or  the  other  of  the  marginal  vessels 
are  obscured.  In  distinction  to  simple  atrophy  of  the  optic  nerve,  the 
edges  of  a  disc  with  secondary  atrophy  are  blurred  for  a  long  time. 
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The  retinal  arteries  are  not  constricted,  as  in  choked  disc,  but  often 
even  distended.  The  white  spots  often  present  in  the  retinal  centre 
in  neuritis  of  the  optic  nerve  are  not  as  regularly  arranged  as  the  whitish 
splashes  of  albuminnritic  retinitis  (Plate  XV,  Fig.  2)  which  surround 
the  macula  lutea  in  a  stellate  or  radial  form. 

Central  scotoma  as  a  sign  of  neuritis  of  the  papillomacular  bundle 
may  also  be  due  to  chorioretinitis  of  the  macular  region.  In  that  case 
there  is  also  hemeralopia.    Compare  remarks  on  p.  36. 

The  following  peculiarities  are  noteworthy:  Otogenous  optic  neu- 
ritis is,  under  certain  circumstances,  the  only  sign  of  caries  of  the  petrous 
bone  or  of  intracranial  complications  of  an  otogenous  origin  (cerebral 
abscess,  purulent  thrombosis  of  the  cerebral  sinus,  etc.). 

In  meningitic  neuritis,  the  opacity  and  redness  of  the  optic  disc 
vary  with  the  acuity  or  chronicity  of  the  meningitis.  The  other  signs  in 
and  aroimd  the  optic  disc  are  just  as  variable:  tortuous  and  dilated  veins, 
hemorrhages  and  vascular  changes,  which  with  the  ophthalmoscope  appear 
as  fine  whitish  striae  accompanying  the  vessels  on  both  sides. 

In  syphiUtic  neuritis  of  the  optic  nerve,  small  radial  hemorrhages  at 
the  optic  disc,  and  white  plaques  in  the  retina,  have  been  observ^ed  as 
signs  of  perivesicuUtis  of  the  smaller  vessels. 

In  tubercular  optic  neuritis,  tubercles  have  been  found  at  the  mar- 
gin and  in  the  tissue  of  the  disc. 

In  determining  the  etiological  factor,  distinct  basilar  meningitis 
and  other  tuberculous  aflfections  are  to  be  considered.  The  simultaneous 
presence  of  chorioidal  tubercles  is  an  ominous  sign. 

Optic  neuritis  due  to  affections  of  the  nasal  accessory  sinuses  of 
(so-called  rhino-osteogenous  neuritis  of  the  optic  nerve)  is  principally 
observed  in  suppuration  of  the  posterior  ethmoid  cells  or  of  the  sphenoid 
cavity.  These  air  spaces  are  separated  from  the  optic  nerve  by  an 
extremely  thin  osseous  wall.  Indeed,  in  certain  physiological  defects 
they  are  almost  in  immediate  contact  with  it.  The  disease  is  acute  or 
chronic,  imilateral  or  bilateral  retrobulbar  neuritis,  attended  with  pap- 
illitis and  decoloration  of  the  disc,  with  central  and  paracentral  scotoma, 
restriction  of  the  visual  field  and  a  reduction  of  the  vision  even  to  total 
blindness.  Since  the  disc  is  a  process  of  the  dura,  deep  orbital  periostitis, 
of  even  a  mild  degree,  or  a  small  quantity  of  pus  between  the  bone  and 
periosteum  occurring  in  the  course  of  accessory  sinus  disease,  may  cause 
collateral  oedema  or  optic  neuritis.  Diseases  of  the  chiasma  may  super- 
vene, leading  swiftly  to  loss  of  vision.  Unilateral  affection  of  the  ac- 
cessory sinuses  may  produce  bilateral  diseases  of  the  optic  nerve.  The 
sinus  disease  may  require  resection  of  the  middle  turbinate,  endonasal 
incision  and  evacuation  of  the  anterior  and  posterior  ethmoid  cells,  or 
radical  operation  on  the  accessory  sinuses.     The  prognosis  is  good  in 
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proportion  as  the  process  is  acute,  and  the  perforation  and  escape  of  pus 
into  orbit  small.  Yet  the  termination  is  not  always  favorable.  For 
example,  Beyer  observ^ed  sudden  blindness  after  aflfections  of  the  ethmoid 
bone:  ''There  were  polyps  in  the  middle  nasal  duct  without  suppura- 
tion.'' But  in  spite  of  removal  of  the  polyps,  after  a  short  period  of 
improvement,  there  was  an  acute  exacerbation,  with  distinct  atrophy  of 
the  optic  nerve,  central  scotoma  and  peripheral  restriction  of  vision. 
The  checking  of  alveolar  periostitis  of  the  posterior  maxilla  due  to  an 
affected  tooth  is  usually  just  as  important.  Konigshofer  reported  a 
case  in  which  neuritis  of  the  optic  nerve  improved  rapidly  after  removal 
of  adenoids. 

If  the  globe  is  considerably  dislocated,  following  an  aflfection  of  the 
accessory  sinuses,  there  may  be  a  restriction  of  the  field  of  vision  and 
reduction  of  the  central  acuity  which  will  go  on  to  total  blindness.  These 
manifestations  are  due  entirely  to  stretching  of  the  optic  nerve.  Pressure 
upon  the  equator  and  the  lower  half  of  the  globe,  by  changes  of  refraction 
m  hypermetropia,  or  by  irregular  corneal  astigmatism,  may  impair  the 
visual  power.  If  stretching  of  the  optic  nerve  has  not  continued  too  long 
and  has  not  been  too  marked,  and  if  there  is  no  affection  of  the  vascular 
apparatus  or  an  infectious  neuritis,  and  no  pressure  from  the  swelling  in 
accessory  sinuses  upon  the  optic  nerve,  the  visual  disturbance  may 
gradually  undergo  complete  involution. 

Optic  neuritis  in  acute  myelitis  usually  ends  with  atrophy.  Resti- 
tution of  vision  is  the  exception.  Visual  improvement  is  often  marred 
by  permanent  disturbance  of  the  color  sense,  and,  with  even  relatively 
slight  findings,  the  visual  disturbance  which  may  precede  the  eruption 
of  the  primary  disease  is  at  once  uncommonly  severe. 

In  epidemic  cerebrospinal  meningitis,  amblyopia  occurs  with  nega- 
tive ophthaUnoscopic  findings  at  first.  Atrophy  of  the  optic  nerve  be- 
comes apparent  only  at  a  later  stage. 

In  visual  disturbances  from  diseased  upper  teeth,  neuritis  of  the 
optic  nerve  is  caused  by  acute  alveolar  periostitis,  which  spreads  either 
along  the  nerve  sheaths  to  the  orbit  and  optic  foramen,  or  through 
the  abimdantly  developed  vascular  net  of  the  alveolar  processes  of  the 
superior  maxilla  to  the  venous  system  of  the  orbit.  The  alveolar  plexus 
in  rare  instances  anastomoses  with  the  pterygoid  plexus  and  the  oph- 
thalmic vein.  The  resulting  disturbance  of  circulation  is  shown  not 
only  in  neuralgia  of  the  trigeminus,  but  also  in  collateral  oedema  of  the 
maxillary  sinus,  in  sUght  oedema  of  the  face  or  lids  of  the  affected  side 
and  of  the  optic  nerv^e.  Invasion  of  the  latter  is  Ukely  to  take  the  form 
of  an  acute  neuritis  of  the  papillomacular  bundle.  This  is  functionally 
apparent  as  a  central  scotoma  for  white  and  colored  marks,  with  re- 
duction of  the  central  visual  acuity. 
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Afifections  of  the  brain  and  spinal  cord  of  all  kinds  are  the  connect- 
ing links  between  a  number  of  visual  disturbances  and  other  ocular 
changes  which  may  appear  sooner  or  later,  sometimes  after  many  years. 
Meningitis  in  particular  is  often  regarded  as  the  cause  of  optic  neuritis 
after  measles,  scarlet  fever,  typhoid,  and  pertussis. 

Unilateral  or  bilateral  visual  distiu-bances  in  erysipelas  and  retro- 
bulbar orbital  inflammations  are  occasioned  by  compression  "of  the  ves- 
sels or  thrombosis  of  the  central  veins,  by  inflammation  of  the  optic 
nerve,  and  retinal  hemorrhages.    It  often  leads  to  total  blindness. 

As  to  neuritis  of  the  optic  nerve  in  sjonpathetic  ophthalmia,  see 
chapter  on  ''Injuries." 

Hemorrhages  in  the  optic  nerve  itself,  sometimes  leading  to  effu- 
sions of  blood  into  the  vitreous,  may  occur  in  pertussis,  influenza,  variola, 
and  in  the  scorbutic  stage  of  leprosy. 

A  sudden  visual  disturbance  as  a  sequel  to  acute  retrobulbar  neu- 
ritis in  influenza,  measles,  scarlet  fever,  pertussis,  or  typhoid  fever  may 
rapidly  end  in  total  blindness.  There  are  either  dilated  pupils  without 
reaction  to  light,  slight  congestion  of  the  retinal  vessels,  or  a  picture 
corresponding  to  embolism  of  the  central  artery,  and  in  some  cases 
pronounced  papillitis.  The  children  complain  of  violent  headache  or 
dull  pains  in  the  orbit,  which  increase  with  ocular  movements  or  pres- 
sure upon  the  globe.  Vision  may  improve  sooner  or  later,  with  abate- 
ment of  the  pains  and  restitution  of  pupillary  reaction.  Central  scotoma 
is  noteworthy  in  the  stage  of  involution.  The  ophthalmoscopic  picture 
of  atrophy  of  the  optic  nerve  develops  later,  perhaps  with  pigmentation 
of  the  optic  disc.  The  process  is  often  the  result  of  a  compression  of 
the  optic  nerve  by  a  retrobulbar  hemorrhage. 

Treatment. — The  primary  affection  must  be  treated.  The  eyes  are 
to  be  protected  from  bright  light,  and  should  not  be  subjected  to  imdue 
visual  efforts. 

Local:  In  acute  neuritis  of  the  optic  nerve,  the  intermittent  appli- 
cation of  the  Bier-Klapp  aspirating  globe,  as  modified  by  Peters  (Fig.  37), 
is  recommended,  provided  there  are  no  signs  of  anaemia.  It  is  particu- 
larly efficacious  if,  as  in  odontogenous  neuritis  of  the  optic  nerv^e,  there 
are  evidences  of  stasis  in  the  retrobulbar  segment  of  the  optic  nerve. 

The  glass  cup  is  preferably  applied  in  the  recumbent  position,  the 
larger  one  to  the  temple  and  the  smaller  one  behind  the  mastoid  process. 
To  prevent  its  falling  off,  an  adhesive  salve  is  applied  to  the  edge  and  to 
the  corresponding  part  of  the  skin.  The  resulting  visible  changes  of  the 
skin  vary  considerably.  It  is  drawn  up  more  or  less  rapidly  and,  after 
the  glass  cup  is  removed,  the  skin  has  either  a  uniform  darker  hue,  or  is 
infiltrated  with  numerous,  small,  petechial  hemorrhages.  If  long  continued, 
a  circumscribed  blister  of  the  skin,  as  if  from  a  burn,  may  be  formed  by 
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accumulation  of  serous  fluid  which  upon  the  bursting  of  the  vesicle  more 
or  less  empties  itself.  The  procedure  should  not  be  repeated  until  the 
place  of  rupture  has  healed,  which  will  be  the  case  in  two  or  three  days, 
a  mild  ointment  having  been  applied.  It  is  desirable,  therefore,  to  apply 
the  aspirator  three  times  for  five  minutes  at  intervals  of  five  minutes,  alter- 
nating with  ear  and  temple  cupping  and  increasing  by  a  few  minutes  with 
each  application  the  duration  as  well  as  the  interval.  This  prevents  the 
parts  becoming  so  accustomed  to  the  effect  as  to  minimize  results. 

Aspiration,  like  dry  cupping,  causes  a  vascular  contraction  with 
subsequent  hyperaemia.     In  order  to  keep  this  within  adequate  bounds 
and  to  prevent  injurious  results,  such  as  increased  excitement  and  head- 
ache, the  patient  keeps  his  eyes  closed  for  an 
hour  after  the  application.     The  treatment  is 
best  carried  out  twice  a  week  between  five  and 
six  o'clock  in  the  afternoon.     A  weak  smoky- 
gray  pair  of  spectacles  is  worn  for  the  following 
twenty-four  hoxu^,  and  the  diet  should  be  light. 

It  is  equally  important  to  eliminate  toxic 
products  by  mild  hydropathy  and  diaphoresis, 
as  explained  on  pp.  234,  235.  Inunction  treat- 
ment and  the  iodides  are  useful,  even  if  there  are 
no  indications  of  syphilis.  I  always  prescribed 
them  as  a  precautionary  measure,  with  an  addi- 
tion of  ccerumentum.  (ung.  hg.  ciner.  with  cceru- 
ment,  aa  in  small  doses  twice  to  three  times 
daily,  J/2^1  Gm,  of  the  mixture  at  a  time).  For 
the  advanced  atrophic  stage,  however,  this  treat- 
ment is  not  always  appropriate.  A  better  treat- 
ment consists  in  injections  of  equal  parts  of 
brucin  and  fibrolysin  into  the  temporal  skin  in 

gradually  increasing  doses.  The  first  remedy  increases  the  excitabiUty 
of  the  retinal  elements  and  the  second  prevents  constriction  of  the 
optic  nerve.  Injections  of  saline  or  hetol  solutions  into  the  capsule  of 
Tenon  are  also  appropriate.  Silex  recommends  the  direct  current,  ap- 
plied through  an  eye  cup.  Quinine  should  be  used  cautiously,  as  it  has 
occasioned  vascular  spasms  which  have  often  led  to  considerable  thin- 
ning of  the  retinal  vessels,  paling  of  the  optic  disc  and  sudden  blindness. 
The  latter  can  be  improved,  but  a  certain  degree  of  asthenopia  and 
especially  a  restriction  of  the  visual  field  will  often  persist. 

The  treatment  in  amblyopia  and  amaurosis  without  ophthalmo- 
scopic findings  is  on  the  same  line. 

In  pertussis,  relief  of  the  coughing  paroxysms  by  bromoform,  pertus- 
sin, etc.,  is  important  in  order  to  prevent  intra-ocular  hemorrhages. 
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6.  TOXIC  AMBLYOPU 

Toxic  amblyopia,  caused  by  the  extract  of  male  fern,  is  of  practical 
importance  in  children.  This  remedy  is  often  given  for  the  removal  of 
taenia  or  hookworms.  Its  use  is  not  without  danger  in  nervous,  irritable 
and  weakly  children,  especially  when  its  administration  is  inmaediately 
preceded  by  the  usual  routine  treatment  of  debilitating  diseases  like 
influenza.  The  combination  of  the  extract  with  castor  oil  is  especially 
dangerous,  as  oils  enhance  the  toxicity,  and  such  medication  may  be 
followed  by  sudden  and  serious  injury  to  the  optic  nerve. 

In  a  case  which  I  observed,  the  use  of  a  patent  medicine,  which 
contained  10  parts  of  the  extract  of  male  fern  and  90  parts  castor  oil, 
caused  headache  and  vomiting,  followed  by  sleep  lasting  about  36  hours, 
from  which  the  patient  awoke  totally  blind.  Examination  showed 
dilated  pupils  without  reaction,  hyperaemia  of  the  optic  disc  and  con- 
striction of  the  retinal  arteries.  The  light  of  the  largest  lamp  was  no 
longer  recognized.  There  was  a  pronounced  albuminuria  for  a  few  days. 
Treatment  was  unsuccessful  and  atrophy  of  the  optic  nerve  developed. 

7.  SYPHILIS 

In  addition  to  what  was  said  concerning  syphilis  it  must  be  added 
that  neuritis  of  the  optic  nerve  may  be  the  only  sign  of  congenital 
syphilis.  As  the  diagnosis  is  often  difficult  in  the  early  stage,  prompt 
ophthalmoscopic  examination  by  a  specialist  is  advisable  in  every 
case  of  congenital  syphilis. 

According  to  Japha,  changes  of  the  ocular  fundus  not  easily  rec- 
ognized by  inexperienced  observers  occur  in  about  66  per  cent,  of 
nurslings  with  congenital  syphilis.  They  may  be  the  only  sign  of  affec- 
tion besides  the  Wassermann  reaction.  In  etiologically  doubtful  nerve 
disturbances  in  infancy,  due  to  mild  meningitic  irritation  (spasms, 
unexplained  restlessness  and  crying),  they  may  determine  the  diagnosis. 

According  to  Hirschberg,  the  optic  disc  and  the  surrounding  retina 
is  at  first  opaque.  Soon  after,  there  are  light  specks  over  the  entire 
fundus  which  in  the  course  of  time  increase  in  number  and  size  and 
acquire  a  fine  punctiform  pigment.  At  an  early  stage  the  retinal  centre 
becomes  gray,  but  later  it  may  again  become  pale.  The  periphery  looks 
as  if  paved  with  light,  checkered  or  dark  foci. 

In  Japha's  observations  these  changes  are  of  slight  importance,  as 
compared  to  the  neuritis.  He  examined  every  case  of  congenital  syphilis 
for  ocular  changes,  so  tar  as  possible,  and  arrested  the  disease  at  the  onset. 
Hirschberg  observed  grave  changes,  such  as  vitreous  opacity,  connective- 
tissue  formation  in  the  vitreous,  detachment  of  the  retina,  degeneration 
of  the  central  retina,  and  connective-tissue  contraction  of  the  optic 
nerve.    Of  all  these  Japha  saw  only  a  few  cases  of  vitreous  opacity  and 
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twice  optic  atrophy  with  total  or  nearly  total  blindness.  The  affection 
of  the  fundus  was  usually  but  not  always  bilateral.  Attentive  mothers 
have  occasionally  observed  a  pecuUar  rolUng  of  the  eyes,  blinking  or 
squinting.  Other  symptoms,  according  to  Hirschberg,  are  an  oblique 
position  of  the  head,  and  nystagmus.  Many  infants  protect  the  eyes 
with  their  hands  on  account  of  photophobia.  When  the  disturbance  is 
serious,  they  no  longer  reach  out  for  objects  held  before  them,  and 
children  who  can  walk  bump  against  everything  when  the  light  is  bad. 
Generally  speaking,  however,  all  visual  disturbances  that  occur  are  of  a 
grave  nature. 

The  prognosis  is  quite  favorable,  provided  treatment  is  timely. 
Many  cases  improve  rapidly,  especially  if  neuritis  only  is  present.  True, 
the  optic  nerve  does  not  always  become  quite  normal  again, — in  fact, 
it  may  turn  white, — but  the  visual  acuity  actually  present  shows  that  the 
ophthalmoscopic  findings  are  no  criterion  for  visual  acuity. 

Hirschberg  uses  inunctions,  repeated  if  possible  at  intervals  through 
the  first  two  years  of  Ufe,  but  never  more  than  one  hundred  applications 
in  all.  Japha  prefers  internal  medication  in  two  or  three  treatments  of 
fifty  days  each,  the  dose  consisting  of  0.005  to  0.01  proto-iodide  of  mercury, 
twice  daily.  Rarely  is  it  necessary  to  continue  treatment  longer  or  to 
resort  to  injections.  The  affection  may  sometimes  take  a  favorable 
course  even  without  treatment,  but  the  possibility  of  grave  changes  and 
considerable  impairment  of  the  visual  acuity  is  increased. 

As  to  the  use  of  salvarsan,  compare  remarks  on  p.  268. 

8.  ALBUMINURIC  RETINITIS  (Plate  XV,  Fig.  2) 

Visual  disturbances  due  to  fundus  changes  of  nephritic  origin  may 
develop  either  gradually  or  with  inordinate  rapidity.  When  the  proc- 
ess is  gradual,  patients  complain  of  transitory  disturbance  of  vision,  or 
of  flickerings  of  Ught;  although  even  in  extensive  retinal  changes  these 
disturbances  may  be  so  slight  that  they  appear  as  a  cloudiness,  especially 
noticeable  upon  reading  small  print.  On  the  contrary,  quite  a  reverse 
picture  may  be  presented.  The  visual  power  may  also  change  without 
producing  any  changes  in  the  ophthalmoscopic  appearance.  Central 
vision  is  most  seriously  impaired  in  hemorrhages  of  the  macula  lutea  or 
the  vitreous,  in  neuroretinitis,  and  in  involvement  of  the  optic  nerve, 
which  later  becomes  atrophic. 

Lea\Hng  out  of  consideration  amaurosis,  either  uraemic  or  due  to 
great  loss  of  blood  or  simultaneous  infectious  processes,  total  blindness 
occurs  only  with  thrombosis  of  the  cerebral  arteries  and  hemorrhages 
ot  the  optic  nerv^e,  such  as  may  be  observed  in  retinal  detachment,  in 
interstitial  nephritis  of  measles  and  in  fatal  cases  as  a  premonitor  of 
death. 
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Blindness  may  also  be  due  to  intercurrent  gastric  or  intestinal 
hemorrhages  (see  p.  268). 

Unilateral  occurrence  of  the  disease  is  rare,  but  often  both  eyes  are 
involved  in  different  degrees.  The  ophthalmoscopic  pictures  are  rarely 
as  distinct  as  in  typical  albuminuric  neiu'oretinitis. 

The  true  degenerative  retinal  changes  are  the  most  frequent,  and 
vary  in  number,  distribution  and  size.  They  appear  as  gray-white,  and 
sometimes  silver-white  dots,  specks,  lines  or  spots,  having  either  a  dull, 
lustrous  or  shining  appearance.  They  preponderate  about  the  optic 
disc  and  around  the  macula  lutea,  where  they  often  assume  a  stellate 
or  radial  arrangement.  At  the  onset  these  changes  are  often  so  minute 
that  the  areas  have  a  finely  granular  appearance.  Later,  the  larger 
spots  fuse,  forming  white  foci  and  siUTounding  the  disc  in  the  form  of  a 
ring  or  rampart  which  more  or  less  hides  the  retinal  vessels,  where- 
upon the  macular  region  has  a  whitish  appearance  and  is  covered  with  a 
dark  brownish  veil.  On,  or  in  the  vicinity  of,  the  spots,  which  are  due 
partly  to  oedematous  swelUng  or  necrosis  of  the  nerve-fibre  and  ganglionic 
layers,  partly  to  fatty  or  hyaline  degeneration  of  the  external  reticular 
and  the  two  granular  layers,  there  are  found  linear  hemorrhages,  which 
more  or  less  hide  the  larger  retinal  vessels.  When  the  hemorrhages  are 
large,  they  often  have  a  flaring  appearance.  Circular  or  irregular  hemor- 
rhages occur  also  in  the  deeper  layers  of  the  retina  toward  the  periphery. 
Much  more  rarely  hemorrhages  are  found  in  the  shape  of  pools  of  blood 
between  retina  and  vitreous.  These  occasionally  perforate  into  the 
vitreous  and  may  then  interfere  with  a  detailed  fundus  examination. 
Hemorrhages  are  occasionally  so  large  and  numerous  that  the  white  spots 
recede  or  are  confined  to  the  region  of  the  fovea.  Either  all  or  part  of 
the  remaining  retina  may  be  much  smaller,  and  of  an  opaque  gray  color. 

The  entrance  of  the  optic  nerve  is  often  hyperaemic  or  shows  a 
reddish-gray  discoloration,  and  the  disc  appears  cloudy,  causing  the 
adjacent  retina  to  become  less  transparent. 

Optic  neuritis  may  be  the  only  change,  or  may  be  so  pronounced 
that  it  presents  the  picture  of  a  choked  disc.  There  are  also  slight  signs 
of  retinal  degeneration,  the  most  numerous  of  which  are  in  the  vicinity 
of  the  macula  lutea.  Optic  neuritis  in  one  eye  and  albuminuric  retinitis 
in  the  other  is  not  extremely  rare. 

The  retinal  veins  are  more  congested  and  often  tortuous,  and  the 
arteries  narrower  than  normal.  In  very  advanced  nephritic  processes, 
owing  to  oedematous  swelling  of  the  retina,  the  non-constricted  arteries 
seem  to  have  completely  disappeared  in  certain  areas,  while  the  con- 
gested and  tortuous  veins,  resembling  linear  hemorrhages  owing  to  the 
absence  of  the  central  reflex  striae,  are  less  obscured. 

In  the  majority  of  fatal  cases  all  these  changes  either  persist  or 
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increase  until  death.  In  less  grave  cases  of  acute  nephritis  amenable 
to  treatment  and  which  develop  from  a  chronic  affection  of  the  kidney, 
the  visual  disturbances  are  often  cured. 

The  deeper  white  spots,  the  splashes,  and  spots  around  the  macula 
lutea  are  the  most  obstinate.  The  hemorrhages,  which  may  frequently 
reoccur,  either  disappear  by  fatty  degeneration  without  leaving  a  trace, 
or  they  leave  a  very  slight  pigmentation  of  the  corresponding  retinal 
region.  Optic  neuritis  may  lead  to  total  pallor  of  the  disc,  though  with 
relative  restoration  and  persistence  of  the  visual  power.  It  may  be 
difficult  to  make  a  diagnosis  of  a  nephritic  affection  of  the  retina  and 
optic  nerve  which  has  terminated  a  long  time  ago.  The  best  guides  are 
the  thinned  areas  and  whitish  sheaths  of  the  retinal  arteries,  retinal 
cords  and  atrophic  spots  of  the  pigment  layer  and  optic  disc. 

The  changes  in  the  chorioid  (which  is  always  involved)  are  usually 
inaccessible  to  exact  ophthalmoscopic  examination,  owing  to  the  opacity 
of  the  optic  nerve  and  retina.  Visible  circumscribed  or  disseminated 
chorioiditis  appears  in  the  shape  of  delicate,  yellowish-pink  or  whitish- 
yellow  spots  of  various  sizes  and  shapes,  fringed  with  pigment.  This  is 
especially  true  in  the  equatorial  sections  of  the  fundus.  In  pronounced 
cases  they  can  still  be  recognized  later  on  as  pigmented  spots  and  scars. 
Hemorrhages  may  occur  in  the  chorioid,  which  lead  to  subsequent  atrophy 
and  pigment  changes. 

Detachment  of  the  retina,  imless  complete,  causes  a  partial  defect 
in  the  visual  field.  It  usually  follows  chorioidal  disease,  and,  while  it 
rarely  appears  as  an  early  symptom  of  the  primary  disease,  it  is  more 
frequently  a  late  manifestation,  setting  in  shortly  before  death.  It  may 
then  be  associated  with  vitreous  hemorrhage. 

The  detached  retina  is  usually  very  opaque,  with  vascular  pro- 
trusions, and  folded  but  slightly  if  at  all.  It  floats  only  if  the  hemorrhage 
has  perforated  into  the  vitreous,  or  there  is  Uquefaction  and  subsequent 
shrinking  of  the  vitreous. 

Considering  that  nephritic  trophic  disturbances  of  the  fundus 
which  may  be  seen  by  the  ophthalmoscope  are  often  confined  to  the 
macular  region,  and  may  not  even  be  recognizable  except  in  the  upright 
image,  dilatation  of  the  pupil  for  diagnostic  purposes  is  to  be  urged,  as 
an  early  recognition  of  these  changes  is  important. 

Differential  Diagnosis. — The  changes  in  the  optic  nerve  and  retina, 
as  have  been  described,  also  occur  just  before  or  coincident  with  tuber- 
culous, acute  or  subacute  leptomeningitis  and  increased  intracranial 
pressure  due  to  tumor.  The  fact  that  in  brain  tumor  swelling  of  the 
optic  disc  is  quite  marked  is  of  no  vital  importance,  any  more  than  the 
fact  that  the  stellate  figures  of  the  macula  in  the  papillitis,  with  menin- 
gitis, do  not  usually  occiu*  until  the  evolution  of  inflammatory  process. 
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According  to  Hirschberg,  a  more  decisive  diagnostic  point  is  the 
fact  that  choked  disc,  due  to  a  cerebral  tumor,  occurs  before  the  visual 
disturbance,  and  in  its  initial  stage  is  always  accompanied  by  good 
vision. 

Should  choked  disc  and  paralysis  of  the  cerebral  nerves  be  present 
simultaneously,  both  may  have  been  caused  by  tumefaction  as  well  as 
hemorrhagic  pachymeningitis.  On  the  other  hand,  a  little  albumin 
may  be  foimd  in  the  urine  in  the  presence  of  a  cerebral  tmnor,  even 
without  nephritis. 

A  characteristic  sign  of  medullated  nerve-fibres  is  the  permanency 
of  the  ophthalmoscopic  picture.  There  are  neither  hemorrhages  nor 
degenerative  changes  in  the  optic  nerve  and  retina.  Of  course,  both 
may  occiu*  simultaneously. 

In  differentiating  the  glistening  white  spots  in  the  posterior  staphy- 
loma of  myopia  (which  may  also  show  a  radial  arrangement  in  the 
macular  region),  it  should  be  noted  in  the  latter  the  sclera  appears 
denuded,  and  has  a  sinewy  lustre  which  increases  in  distinctness  in 
proportion  to  the  pigmentation  of  the  surroundmg  chorioid.  Here  and 
there  retinal  vessels  of  an  entirely  normal  appearance  as  to  color,  re- 
pletion, and  walls  may  pass  over  these  areas.  Should  there  also  be  fatty 
degeneration  of  the  chorioid,  typical  cholesterin  needles  can  frequently 
be  seen  with  the  ophthalmoscope. 

Prognosis. — Affections  of  the  ocular  fundus  always  point  to  grave 
affections  of  the  vessels  and  kidneys.  The  progress  is  comparatively 
more  favorable  if  the  visual  distiu'bance  and  retuial  changes  set  in  with 
the  primary  affection  or  as  an  early  symptom. 

The  individual  character  of  the  primary  disease,  the  physical  con- 
dition of  the  rest  of  the  body,  and  the  degree  to  which  general  treatment 
proves  efficacious  are  factors  of  importance. 

Treatment. — Local  treatment  is  only  exceptionally  needed  and  then 
for  the  prevention  of  glaucoma  by  occasional  instillations  of  physostig- 
niine-pilocarpine  (physostigmin.  salicyl.  0.025,  pilocarpin.  mur.  0.05,  sub- 
limate, 1  :  5000,  10.0;  ad  vitr.  Nigr.  opt.  claus.  Sig.  One  drop  to  be 
instilled  in  the  evening  before  retiring). 

In  detachment  of  the  retina  in  a  favorable  case,  resorption  of  the 
exudate,  by  diaphoresis,  should  be  considered;  but  consultation  with  an 
experienced  ophthalmologist  is  imperative.  As  a  rule,  the  first  weeks  of 
treatment  will  show  whether  a  reattachment  of  the  retina  may  be 
expected. 

Violent  headaches  may  be  relieved  by  application  of  an  ice-bag  to 
the  head. 

Albuminuric  retinitis  should  not  be  confused  with  '* septic  retinal 
changes''  due  to  toxicity  or  capillary  obstruction;  these  latter  are  very 
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important  for  the  diflferential  diagnosis  between  typhoid  fever,  menin- 
gitis, miliary  tuberculosis  and  septicaemia,  or  pyaemia.  There  are  hemor- 
rhages and  yellowish-white  spots  in  the  disc  and  retina,  notably  at  the 
places  of  veAous  bifurcation.  They  appear  soon  after  the  onset  of  the 
general  affection,  new  spots  appearing  while  the  old  ones  undergo  invo- 
lution. They  may  disappear  without  a  trace,  if  the  general  affection  is 
thoroughly  cured.    Thus  they  are  of  no  value  in  prognosis. 

9.  CHOKED  DISC  (Plate  XIII,  Fio.  2) 

Changes  in  the  optic  nerve  the  result  of  nephritis  should  not  be 
mistaken  for  choked  disc.  Aside  from  meningitis  choked  disc  occurs  in 
intracranial  new  growths,  especially  in  tumors  of  the  cerebellum  and  the 
posterior  fossa.  With  the  latter  tumors  choked  disc  occurs  much 
earlier  and  more  regularly  than  with  new  growths  in  other  parts  of  the 
skull.  This  is  due  chiefly  to  the  increased  lymph  stasis  produced  by  the 
tightly  drawn  tentorium  cerebelli. 

In  cerebral  tumors  developing  after  cranial  injuries,  in  addition  to 
choked  disc  there  are  other  cerebral  symptoms,  especially  traumatic 
paralysis  of  the  extreme  ocular  muscles  and  the  auditory  nerve. 

Visual  disturbances  occasioned  by  choked  disc  may  include  even 
sudden  blindness.  They  may,  however,  be  caused  also  by  pressure  of  a 
new  growth  upon  the  aqueduct  of  Sylvius,  especially  in  the  cerebellum, 
with  subsequent  dropsical  dilatation  and  hernia  of  the  floor  of  the 
third  ventricle,  which  in  turn  produces  compression  of  the  chiasma  and 
the  optic  tract. 

Choked  disc  as  a  sequel  of  cerebral  abscess,  internal  hydrocephalus, 
meningeal  hemorrhages,  and  extensive  cerebral  aneurisms  is  much  rarer. 
The  attendant  insual  disturbances  only  come  to  the  notice  of  the  patient 
in  an  advanced  stage,  and  in  many  cases  not  before  the  climax  of  the 
papillitis  has  passed  and  the  first  signs  of  degeneration  of  the  optic 
nerve  have  become  visible. 

For  the  differential  diagnosis  it  is  important  to  note  that  the  choked 
disc  in  these  cases  is  seldom  as  markedly  developed  as  in  cerebral  tumor. 

Capillary  hyperaemia  of  the  optic  nerve,  neuritis,  neuroretinitis,  and 
choked  disc  in  suppuration  of  the  middle  ear  occur  in  otitic  abscess  of 
the  temporal  lobe  and  cerebellum.  Optic  neuritis  in  these  cases  is  usually 
bilateral  and  more  pronounced  on  the  affected  side. 

The  visual  disturbance,  although  not  very  considerable,  does  not 
disappear  at  once  after  evacuation  of  the  abscess;  indeed,  it  may  pro- 
gress further.  Amaurosis  or  atrophy  of  the  optic  nerve  almost  never 
occurs,  unless  complicated  with  pronounced  internal  hydrophthalmus 
or,  as  is  the  case  in  cerebellar  abscess,  with  ventricular  serous  meningitis. 

These  changes  in  the  optic  nerve  are  much  rarer  in  otogenous  ex- 
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temal  purulent  pachymeningitis  or  sinus  thrombosis  and  in  affections  of 
the  middle  ear  and  the  mastoid  without  serious  intracranial  disease.  It 
may  be  absent  even  in  the  presence  of  a  thrombosis  of  greatest  possible 
extent  and  extradural  suppuration.  Postoperative  choked  disc  without 
retinal  nodules  is  a  transitory  occurrence  in  spontaneous  cures. 

Thrombosis  of  both  cavernous  sinuses  does  not,  as  such,  cause  choked 
disc,  not  even  when  a  large  portion  of  the  orbital  veins  is  involved.  Oc- 
currence of  choked  disc  in  this  connection  indicates  the  presence  of  a 
space-restricting  intracranial  complication  which  may  be  operable. 

According  to  Schieck,  choked  disc  may  be  caused  by  the  increase  of 
cerebrospinal  fluid  which,  under  pathologically  increased  pressiu'e  due 
to  intracranial  or  intra-orbital  processes,  finds  an  outlet  from  the  inter- 
vaginal  space  in  the  preformed  lymph-sheath  of  the  axial  cord  along 
the  central  vessels,  enters  into  the  disc  from  behind. 

Treatment. — The  first  important  step  is  the  reduction  of  intra- 
cranial pressure,  since  its  elevation  is  in  a  large  measure  responsible  for 
papillitis  dependent  upon  intracranial  conditions.  Potassium  iodide 
and  mercury,  if  there  is  intracranial  gunmia  or  cerebral  syphilis,  sal- 
varsan,  removal  of  tumor  and  abscess,  are  the  indicated  remedies.  Pal- 
liative  trephining  was  suggested  in  Gemiany  first  by  E.  v.  Hippel  and 
adopted  enthusiastically.  If  done  in  time,  especially  in  papillitis  of  non- 
syphilitic  origin,  it  may  not  only  prevent  impending  loss  of  sight,  but 
prolong  and  even  preserve  the  life  of  the  patient. 

Thus,  A.  V.  Hippel  saw  a  boy  of  ten  years  who  developed  papillitis 
of  the  right  eye  and  incipient  papillitis  of  the  left  eye,  accompanied  by 
violent  headache,  rigidity  of  the  neck  and  paresis  of  the  left  abducent 
nerve.  Localization  of  the  pathological  focus  was  impossible.  Tre- 
phining effected  a  complete  cure,  restoring  both  discs  to  normal  and  vision 
to  LO  right,  0.9  left,  as  against  1.0  right  and  0.8  left  before  the  operation. 

If  acute  or  chronic  otitis  media  is  the  starting  point  of  the  affection, 
repeated  ophthalmoscopic  examination  and  the  services  of  an  otologist 
are  of  urgent  importance,  even  if  in  the  beginning  of  ear  disease  the 
optic  disc  has  a  normal  appearance  with  a  mere  pathological  redness. 

10.  CHANGES  OF  THE  OPTIC  NERVE  IN  OXYCEPHALIA 

The  vast  majority  of  the  cases  so  far  observed  were  males.  There 
was  either  a  premature  ossification  of  the  cranial  sutures  or  a  thickening 
of  the  osseous  substance  owing  to  precipitated  growth  or  exaggerated 
nutritive  processes,  as  in  physiological  ossification,  hyperemia  and 
osteitis  in  R.  Virchow's  sense. 

The  indirect  or -direct  subsequent  symptom  in  the  shape  of  optic 
nerve  atrophy  was  post-papillitic  or  post-neuritic  in  forty  cases,  while 
primary  atrophy  appeared  but  twice.     It  is  not  yet  clear  whether  the 
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process  in  the  optic  nerv^e  is  the  result  of  a  ''universal  elevation  of  intra- 
cranial pressure/'  caused  perhaps  by  a  coordinated  external  hydro- 
cephalus accompanying  the  osseous  process,  or  of  a  pachymeningitic  or 
an  optic  meningitic  process,  in  which  involvement  of  the  basal  course  of 
other  cerebral  nerves  was  also  observed.  Abnormal  constriction  of  the 
optic  foramen  with  compression  of  the  optic  nerve  has  been  suggested. 
Behr  refers  choked  disc  in  this  connection  to  peripheral  lymph  stasis,  be- 
cause the  carotid  is  displaced  into  the  posterior  half  of  the  optic  canal 
by  the  shifting  of  the  bones  which  takes  place  in  oxycephaly,  pushing 
the  optic  nerve  against  the  wall.  In  some  cases  there  was  prominence, 
in  others  flatness  of  the  orbit,  hyperopic  refraction  and  divergence  of 
the  globes.  In  a  boy  of  two  and  a  half  years  Uhthoff  found  bilateral 
choked  disc  associated  with  a  high  degree  of  impressiones  digitatse  of 
the  cranium,  and  shortening  of  the  orbit  and  frontal  position  of  the 
superior  orbital  wall,  which  was  demonstrated  by  the  X-ray.  However, 
pronounced  pyrgocephalus  also  occurs,  with  or  without  exophthalmos 
and  with  tolerably  good  central  vision,  in  spite  of  concentric  restriction 
of  the  visual  field. 

In  neuroretinitis  or  in  choked  disc  with  general  elevation  of  cerebral 
pressure,  treatment  may  be  by  palliative  trephining  or  lumbar  puncture. 

II.  GLIOMA  OF  THE  RETINA 

This  is  exclusively  an  affection  of  infancy  occurring  between  the 
first  and  third  years.  It  is  usually  unilateral, — according  to  Adam  in 
8.5  and  to  Wintersteiner  in  24  per  cent,  of  the  cases.  Both  sexes  are 
affected  about  equally.  Glioma  occurs  relatively  often  in  several 
members  of  a  family,  but  the  part  played  by  heredity  is  not  determined. 

The  period  between  the  affection  of  the  first  and  second  eye  varies 
between  six  months  and  five  years.  The  diagnosis  is  rarely  made  until 
the  new  growth  has  advanced  to  such  an  extent  that  its  surface  in  the 
vitreous  is  noticed  by  the  child's  relatives  as  a  bright  reflex  coming  from 
the  depth  of  the  eye.  It  can  be  recognized  as  retinal  glioma  with  mere 
lateral  illumination.  The  growth  is  at  first  yellowish-white,  straw- 
yellow  or  reddish-yellow,  with  roimdish  or  nodulated  eminences  having 
newly  formed  vessels  and  presenting  a  picture  formerly  described  as 
amaurotic  cat's  eye.  It  continues  to  grow  forward  with  progressive 
detachment  of  the  retina.  The  vitreous  space  is  gradually  filled  to 
such  an  extent  that  the  lens  closely  approaches  the  cornea,  and  grad- 
ually becomes  so  opaque  that  the  interior  of  the  eye  can  no  longer  be 
inspected. 

The  second  stage  soon  follows.  It  is  characterized  by  chronic  in- 
flammatory glaucoma  and  incipient  enlargement  of  the  globe.  Subse- 
quently the  third  stage  sets  in,  consisting  in  perforation  of  the  globe  and 
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extrabulbar  extension.  The  latter  will  be  found  either  at  the  posterior 
pole,  in  the  .anterior  parts  of  the  globe,  or  along  the  optic  nerve,  or  simul- 
taneously in  both  places. 

The  diagnosis,  even  in  the  very  beginning,  generally  presents  no 
difficulties  to  the  experienced  ophthalmologist.  As  to  the  differential 
diagnosis,  " pseudoglioma "  (Plate  VIII,  Fig.  5),  abscess  and  connective- 
tissue  degeneration  of  the  vitreous,  intrabulbar  or  uveal  tabes,  cysti- 
cercus  in  the  vitreous  body,  and  an  affection  located  at  a  persistent 
hyaloid  artery,  all  possible  alternatives.  In  doubtful  cases,  a  blind  eye 
of  this  description  should  be  removed. 

It  is  easy  to  determine  whether  the  retinal  detachment  is  due  to  a 
different  affection,  if  the  detachment  is  circumscribed  and  the  retina 
still  transparent. 

Detachment  may  also  be  occasioned  by  a  sudden  chorioidal  hemor- 
rhage of  exudative  chorioretinitis  (as  in  nephritis).  It  may  also  be  due 
to  chorioidal  sarcoma  and  ciliary  tubercles,  to  subretinal  cysticercus, 
contusion  of  the  globe,  cord  formation  in  the  latter,  and  tearing  or  de- 
tachment of  the  retina  at  the  ora  serrata.  The  latter  is  particularly 
liable  to  occur  in  a  longitudinal,  ovoid  eye  with  staphyloma  posticum. 

In  exudative  chorioiditis,  a  change  in  the  position  of  the  head  may 
also  change  the  position  of  the  detachment.  Translumination  of  the 
globe  from  the  sclera  or  from  the  oral  cavity  should  be  used  when  it  is 
doubtful  whether  the  trouble  is  uveal  melanosarcoma  or  hemorrhagic 
cyst  in  the  ciliary  body. 

The  behavior  of  the  intra-ocular  pressure  is  less  useful  for  purposes  of 
diagnosis.  If  the  detachment  is  fresh,  tension  may  be  near  the  maximum 
as  well  as  the  minimum  limit  of  normal.  When  the  so-called  exudative- 
serous  retinal  detachment,  which  usually  is  partial  at  first,  becomes  total 
and  leads  to  iridocyclitis,  there  is  nearly  always  hypotony. 

The  prognosis  is  favorable,  so  long  as  the  glioma  is  restricted  to  the 
retina.  It  becomes  less  favorable  if  it  spreads  to  the  optic  nerve  and 
chorioid.  It  is  unfavorable,  even  after  exenteration  of  the  orbit,  if  the 
neoplasm  extends  beyond  the  globe,  as  there  will  soon  be  recrudescences 
which  will  cause  death  by  cerebral  metastases. 

According  to  Hirschberg,  the  prognosis  of  the  operation  is  bad,  even 
in  the  early  stages. 

Extension  of  the  tumor  to  the  optic  nerve  does  not  seem  to  be  quite 
so  hopeless,  since  enucleation  and  evisceration  have  often  led  to  a  cure. 
The  mortality  is  greatest  in  the  first  years  ol  life. 

Treatment, — In  the  first  stage,  in  which  the  glioma  has  not  yet 
spread  beyond  the  retinal  border,  and  in  the  second  stage,  which  is 
characterized  by  beginning  enlargement  of  the  glol^e,  enucleation  is 
sufficient.    In  cases  in  the  second  stage  which  have  persisted  for  more 
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than  three  months,  and  m  the  thkd  or  extra-ocular  stage,  exenteration 
of  the  orbit  is  necessary.  Of  course,  in  the  third  stage  evisceration  is 
merely  a  palliative  measiu'e  except  where  the  extra-ocular  extension  has 
been  confined  to  the  optic  nerve.  The  latter  cases  are  cured  by  enucleation 
of  the  globe  and  resection  of  the  nerve. 

However,  the  dividing  line  between  the  second  and  third  stages 
may  be  imcertain,  unless  infiltration  is  visible  at  the  corneoscleral 
border,  with  impending  perforation  at  the  anterior  part  of  the  globe. 
But  in  cases  which  clinically  seem  to  belong  to  the  second  stage,  the 
anatomical  symptoms  point  to  the  third  stage  and  posterior  perforation, 
such  as  reduction  of  the  gliomatous  eye,  excavation  of  the  sclera,  reduced 
motility,  chemosis  and  exophthalmos,  hypotony  with  normal  bulbar 
tension  in  spite  of  buphthalmic  symptoms,  choked  disc  or  compression 
atrophy  of  the  other  eye. 

The  consent  of  the  relatives  to  evisceration  must  be  obtained  before 
operation,  as  Adam  pointed  out,  because  after  enucleation  an  inspec- 
tion of  the  removed  globe  may  disclose  extra-ocular  extension  and  render 
immediate  exenteration  of  the  orbit  necessary.  Enucleation  in  these 
cases  means  resection  of  the  insertion  of  the  four  rectus  muscles,  which 
is  done  by  drawing  the  globe  through  the  lid  space,  and  resection  of 
the  optic  nerv^e  by  vertical  insertion  of  the  scissors  as  nearly  as  possible 
to  the  optic  foramen. 

The  decision  as  to  whether  operation  should  be  resorted  to  in  bilat- 
eral glioma  is  best  left  to  the  parents. 

12.  OTHER  TUMORS  OF  THE  OPTIC  NERVE 

Aside  from  glioma,  which  also  occurs  as  a  primary  retrobulbar 
affection,  there  are  other  neoplasms  of  the  optic  nerve  in  infancy  and 
childhood,  notably  fibrosarcoma,  myxosarcoma,  angiosarcoma,  and  the 
infectious  granulomata  (tubercle,  gunmia).  They  often  develop  first 
in  the  orbital  part  of  the  optic  nerve  and  lead  with  early  blindness  to  a 
usually  painless,  slow  displacement  of  the  globe,  either  directly  forward 
or  slightly  downward  and  outward.  The  blindness  is  sometimes  ac- 
companied by  neuroretinitis  or  optic  atrophy.  The  motility  of  the 
globe  in  all  directions  may  be  undisturbed  for  a  long  time,  but  as  it 
continues  to  protrude,  the  lid's  movement  may  be  interfered  with  to 
such  an  extent  that  lagophthalmos  and  keratitis  may  develop  from 
desiccation. 

Treatment. — Removal  of  a  tumor,  either  by  the  anterior  route,  by 
detaching  the  interior  rectus  muscle  (H.  Knapp),  or  by  osteoplastic 
resection  of  the  external  orbital  wall  (Kronlein),  at  the  same  time  pre- 
serving the  eyeball,  has  been  successfully  carried  out.  These  procedures 
would  be  indicated  in  tuberculosis  of  the  optic  nerve  only  in  exceptional 
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cases.  Gummatous  infiltration  of  the  optic  nerve  with  considerable 
involvement  of  its  ocular  end  produces  ophthalmoscopically  a  cloudy, 
yellowish-white  structure  protruding  into  the  adjoining  vitreous,  with 
or  without  hemorrhages.  Energetic  specific  treatment  of  this  condition 
may  effect  a  striking  improvement.  In  a  case. of  bilateral  blindness, 
with  negative  ophthalmoscopic  findings,  but  where  there  was  probably 
an  injury  to  the  deep  parts  of  the  right  orbit  or  at  the  cranial  base,  I 
prescribed  inunctions  which  resulted  in  a  complete  cure  of  the  left  eye 
and  considerable  improvement  of  vision  in  the  right  eye.  In  this  case 
there  was  great  pallor  of  the  optic  disc  and  permanent  perivasculitic 
sclerosis  of  the  papillary  vessels. 

As  to  injuries  of  the  optic  nerve  and  retina,  and  their  sequelae,  see 
chapter  on  ''Injuries." 


Xra.   ANOMALIES   OF  REFRACTION  AND   ACCOMMODATION 

Anomalies  of  refraction  and  accommodation  produce  more  or  less 
important  visual  disturbances  for  both  distant  and  near  points.  The 
normal  eye,  when  acconmiodation  is  relaxed,  perceives  objects  "in- 
finitely" distant  perfectly.  In  enunetropia  parallel  rays  of  light  are 
brought  to  a  focus  exactly  upon  the  retina,  nor  can  the  retinal  picture 
be  made  more  distinct  by  any  artificial  means,  such  as  concave,  convex, 
or  the  other  lenses. 

From  the  standpoint  at  differential  diagnosis  it  must  be  remem- 
bered that  visual  disturbance  may  also  be  occasioned  by  factors  other 
than  refractive  anomalies,  as,  for  example:  opacity  of  the  refracting 
media;  anomalies  of  color  perception.  The  same  holds  good  for  defects 
of  color  and  light  sense  or  excitability  of  the  light-perceiving  apparatus 
of  the  retina  (retina,  neuro-epithelium),  the  conducting  nerve-fibres,  and 
the  complex  cerebral  centres  particularly  concerned  in  vision,  and  for 
disturbances  of  the  photochemical  apparatus  (neuro-epithelium  of  the 
retma,  pigment  epithelium). 

The  degrees  of  refraction  anomalies  are  determined  objectively  by 
skiascopy  or  ophthalmoscopically  with  the  upright  image,  and  subjec- 
tively by  determining  vision  for  distant  and  near  points  by  means  of 
reading  tests  with  spherical  and  cylindrical  lenses.  As  children  have 
a  marked  tendency  to  accommodate,  the  test,  especially  for  myopia, 
may  have  to  include  an  examination  with  homatropine  and  the  use  of 
|£  stenopseic  discs. 

When  estimating  refraction  with  the  ophthalmoscope  by  means  of 
the  upright  image,  the  examiner  who  has  learned  to  relax  his  accom- 
modation completely  must  bear  in  mind  that  if  he  has  an  error  of  refrac- 
tion, for  example  myopia,  he  will  need  to  have  his  own  refractive  error 


\  corrected  in  order  to  see  the  fovea  or  temporal  border  of  the  optic  disc. 

j"  Should  the  lens  required  for  a  clear  view  be  of  more  diopters  than  that 

I  needed  to  correct  the  examiner's  error,  the  difference  between  the  two 

%  lenses  corresponds  to  the  degree  of  the  myopia  actually  present  in  the 

patient's  eye.  If  the  corresponding  glass  is  10  D.  weaker  than  his  own 
ametropia,  the  examined  person  has  10  D.  of  the  opposite  refractive 
error. 

Practical  tests  for  visual  acuity  are  always  made  at  a  distance  of  at 
least  5  metres  in  order  to  approximate  parallel  rays  from  the  test  object. 
As  the  correcting  glass  thus  found  to  be  best  does  not  fall  upon  the  nodal 
point  of  the  eye,  it  is  correspondingly  stronger  in  myopia  and  weaker 
in  hyperopia  than  the  actual  degree  of  myopia  or  hyperopia.     If,  for 
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cases.     Gummatous  infiltration  of  the  optic  nen-e  with  considerab 
involvement  of  its  ocular  end  produces  oplithalmoscopically  a  cloud; 
yellowish-white  structure  protruding  into  the  adjoining  vitreous,  wit  ^ 
or  without  heniorrliages.    Energetic  specific  treatment  of  this  conditio 
may  effect  a  striking  improvement.     In  a  case  of  bilateral  blindne»T 
with  negative  ophthalmoscopic  findings,  but  where  tliere  was  probabl    . 
aji  injury  to  the  deep  parts  of  the  right  orbit  or  at  tlie  cranial  base,    . 
prescribed  inunctions  which  resulted  in  a  complete  cure  of  the  left  ey 
and  considerable  improvement  of  vision  in  the  right  eye.    In  this  cas 
there  was  great  pallor  of  the  optic  disc  and  permanent  perivasculiti 
sclerosis  of  the  papillary  vessels. 

As  to  injuries  of  the  optic  nerve  and  retina,  and  their  sequels,  sei 
chapter  on  "Injuries." 
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instance,  a  distant  point  of  22  cm.  was  found  and  the  correcting  concave 
glass  was  2  cm.  this  side  of  the  nodal  point,  there  is  myopia  of  about 
4.5  D.,  requiring  a  glass  of  5  D.  (22  cm.  — 2  cm.  equals  20  cm.).  By  in- 
creasing the  distance  from  the  eye,  convex  glasses  have  a  stronger  and 
concave  glasses  a  weaker  effect.  In  higher  degrees  of  ametropia  it  is 
necessary,  therefore,  to  take  the  distance  of  the  correcting  glass  from 
the  eye  into  consideration. 

If  spectacles  have  been  worn  before,  their  refractive  power  is  first 
determined  by  the  direction  ot  the  displacement  of  objects  viewed 
through  it  when  the  lens  is  moved  up  and  down.  If  the  lens  is  convex, 
any  objects  so  seen  through  it  (crossbar  of  a  window,  or  candle)  will 
move  in  the  opposite  direction;  but  when  seen  through  a  concave  lens 
it  will  move  in  the  same  direction. 

The  strength  of  the  lens  examined  is  indicated  by  whatever  spheric 
convex  or  concave  lens  neutralizes  or,  in  other  words,  converts  it  into  a 
plane  lens,  so  that  there  is  no  displacement  upon  movement. 

The  refractive  power  of  the  eyes  is  subjectively  determined  by  the 
strongest  convex  and  the  weakest  concave  glass  with  which  the  best 
central  vision  is  attained  on  the  test  chart.  The  test  must  be  conducted 
at  a  distance  not  less  than  5  metres,  and  in  a  room  uniformly  lighted 
with  natural  light.     . 

Central  visual  acuity  (so-called  central  vision)  is  tested  in  diffuse, 
uniform,  and  favorable  daylight  by  the  ability  to  distinguish  two  sepa- 
rate spots,  black  in  white  or  white  in  black.  According  to  Aubert,  an 
object  can  be  seen  which  produces  a  retinal  image  of  0.0025  nam.  in  size. 

Ever  since  Aubert,  Snellen  and  Giron-Teudon,  it  has  been  agreed  to 
accept  as  normal,  test  objects  or  types  built  up  of  units  which  subtend  a 
visual  angle  of  1  minute.  The  reading  test-boards  first  used  upon  this 
principle  contained  single  figures  or  letters,  the  lines  of  which  represented 
a  thickness  of  1'  for  the  distance  to  be  considered,  while  the  whole  test 
objects  appeared  under  an  angle  of  5'.  But  since  some  of  these  test 
objects  were  more  easily  recognizable  than  others,  and  were  therefore 
guessed  at  to  a  certain  extent,  Snellen  substituted  hooks  with  three 
])rongs,  UJ,  and  Landolt,  rings  with  square  gaps  in  different  sectors. 
But  their  recognition  is  subject  to  great  individual  variations,  and  the 
same  appUes  to  Hess^s  international  test-boards,  in  which  the  figures 
0,  1,  4,  and  7  are  supposedly  as  difficult  to  recognize  as  Snellen^s  hooks 
are,  combined  with  Landolt's  rings. 

Another  point  is  that  the  average  vision,  normal  and  healthy  eyes, 
is  often  considerably  greater  than  ^^5-5,^'  based  upon  the  normal  visual 
angle  of  1'. 

Purely  physical  \dsual  tests  are  of  equal  value,  lineal  figures,  for 
instance,  being  more  difficult  to  distinguish  than  round  ones.    In  addi- 
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tion,  the  size  of  the  pupil  also  plays  a  part.  Consequently,  in  corneal 
astigmatism  of  pathological  degree  and  other  refractive  errors  of  the 
eye,  a  much  higher  central  vision  is  found  in  contracted  pupils  than  in 
dilated  ones.  All  of  which  shows  that  it  is  not  easy  to  estabUsh  a  satis- 
factory method  of  testing  the  central  \dsion. 

Lohlein  and  Gebb  have  compiled  a  test-board  containing  figures, 
letters,  and  signs  which  presupposes  a  greater  emmetropic  average  acuity 
than  the  ordinary  test-boards.  One  row  contains  only  test  objects  which 
'^with  imiform  artificial  illumination''  have  been  recognizable  for  nor- 
mal eyes  with  about  equal  faciUty.  On  the  back  of  the  board,  school 
tests  (hooks  and  signs)  have  been  provided,  with  directions  for  teachers, 
by  Steiger.  They  serve  at  the  same  time  to  determine  visual  acuity  and 
the  minimum  degree  of  illumination  required  for  reading,  writing,  sewing, 
drawmg,  and  smiilar  occupations. 

The  international  normal  i-ision  tests  of  Wolffberg  and  the  picture 
book  illustrated  by  half-black  and  half-white  pictures,  which  he  com- 
piled, after  Leporello,  to  test  the  visual  acuity  of  children,  have  been 
designed  to  suit  the  conceptions  of  basis  and  index,  introduced  by  Wolff- 
berg.  The  basis  is  formed  by  a  desired  figure  of  any  size, — say  Landolt's 
ring  for  instance, — which,  however,  must  be  constantly  retained.  The 
recognition  of  the  basis  does  not  serve  as  a  measure  of  the  visual  acuity ; 
this  devolves  upon  the  index,  which,  in  Landolt's  rings,  is  represented 
by  the  gaps. 

The  degree  of  visual  acuity  is  expressed  by  the  formula  V.  c.  (visus 

centralis)  =-j- either  in  ordinary  fraction,  as  for  example:  V.  c.  5/50, 

5/25,  5/20,  etc.,  or  by  the  decunal  system:  0.1,  0.2,  0.3,  0.4,  0.5,  0.6,  0.7, 
0.8,  0.9,  1.0,  1.5,  2.0,  2.5,  3.0,  etc. 

The  higher  grades  of  refraction  errors,  especially  of  hypermetropia 
and  astigmatism,  occur  more  frequently  in  imbeciles  and  idiots  than  m 
normal  children. 

The  relations  between  hypermetropia  or  astigmatism  and  headache 
likewise  deserve  consideration.  The  pains  are  located,  as  a  rule,  in  the 
frontal  region  above  the  orbits,  sometimes,  however,  in  the  occipital  region. 
The  ciliary  muscle  is  relaxed  during  sleep,  but  upon  awakening  is  immedi- 
ately under  tension.  This  causes  headache,  which  decreases  after  partak- 
ing of  food  and  may  disappear  for  the  rest  of  the  day,  unless  the  eye  is 
used  for  near  work.  These  complaints  disappear  instantaneously  upon 
paralyzing  the  ciliary  muscle  by  cycloplegics,  even  in  the  presence  of 
very  low  grades  of  refractive  errors  which  require  refractive  correction. 

Trousseau  observed  disturbance  of  sleep  in  children  who  had  errors 
of  refraction  or  had  overexerted  their  eyes.  The  insomnia  was  often 
preceded  by  migraine  or  headache;  the  children  could  either  not  sleep  at 
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all  or  not  until  the  early  morning  hours,  and  then  awoke  with  headache. 
Contributing  factors  are  nervousness,  psychic  excitation,  mental  over- 
work, various  diseases,  especially  the  acute  exanthemata.  Correction 
of  the  refractive  errors  produces  a  return  of  normal  sleep. 

The  glasses  mostly  in  use  are  the  spherical  biconvex  and  biconcave. 
As  the  line  of  vision  in  various  directions  is  to  pass  through  the  glass  in 
a  nearly  vertical  direction,  periscopic  lenses  are  preferable  for  correct 
vision. 

The  glasses  invented  by  Franklin  have  two  parts,  the  upper  for 
distance  and  the  lower  for  near  work,  both  held  in  position  by  the  rims. 
This  has  been  improved  upon  by  the  unibifolux  double  focus  lens,  in 
which  the  distant  and  near  segments  are  fused  together,  obliterating  the 
dividing  line  between  the  two.  Both  parts  are  correctly  centred  and 
so  improved  for  grinding  as  to  do  away  with  color  and  prismatic  dis- 
turbances. 

The  cataract  glasses  with  invisible  segments,  "  Unibif oluxe-Lenticu- 
lare, "  weigh  only  one-third  as  much  as  ordinary  cataract  glasses.  As 
these  glasses  are  ground  on  a  half  curve,  the  field  of  vision  is  considerably 
larger  than  with  ordinary  cataract  glasses. 

There  are  also  strongly  curved  glasses  designated  as  "Engeem- 
inisken'';  simple  or  compound  cylindrical  glasses,  periscopic  in  shape;  the 
so-called  'Horic"  lenses  for  the  correction  of  regular  astigmatism,  and 
of  the  telescopic  spectacles  devised  by  Hertel  and  so  improved  by  Scott, 
of  London,  ''that  they  give  rise  to  much  less  aberration,''  look  like  and 
weigh  no  more  than  ordinary  spectacles. 

The  GuUstrand-v.  Rohr  cataract  glasses,  manufactured  by  Carl 
Zeiss,  of  Jena,  correct  postoperative  corneal  astigmatism,  which  often 
nuUifies  the  results  of  an  otherwise  successful  operation.  They  are 
accurately  made  reading  lenses  which  enable  the  wavering  retina  to 
receive  minute  images  even  at  a  considerable  angle. 

In  order  to  see  correctly  through  the  centre  of  the  lenses,  the  shape 
of  the  spectacle  bridge  should  be  adapted  to  the  bridge  of  the  nose,  and 
there  should  be  correct  distance  between  the  optical  centres,  the  so- 
called  pupillary  distance.  The  measurements  are  made  with  a  milli- 
metre scale  or  the  pupillary  distance  measure  (Horstmann,  Leplat, 
Maddox,  etc.).  When  measuring  the  pupillary  distance  for  distant 
vision  the  visual  axes  should  be  parallel,  but  when  estimated  for  near 
use  the  visual  lines  should  converge  according  to  the  type  of  near  work 
required.  When  the  pupillary  distance  is  measured  for  with  distant 
and  near  points  the  medium  convergence  of  the  two  is  taken.  The  pris- 
matic effect  of  the  edges  of  spherical  glasses  is  made  use  of  by  decen- 
tring  a  concave  lens  outward  and  a  convex  lens  inward,  giving  the  same 
effect  as  that  of  a  prism  base  in.  This  facilitates  near  work  by  reducing 
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the  convergence  of  the  visual  lines  which  is  usually  associated  with 
accommodative  effort.  For  this  reason,  and  especially  when  there  is 
weakness  of  the  internal  rectus  muscle  (exophoria),  concave  glasses 
are  selected  in  which  the  pupillary  distance  is  somewhat  greater  than 
the  actual  pupillary  distance,  while  in  the  case  of  convex  lenses  the 
measurement  is  correspondingly  narrower. 

I.  HTPERMETROPIA 

Hypermetropia  is  the  most  frequent  refractive  defect  in  the  first 
years  of  Ufe.  It  is  caused  by  a  relatively  short  eye,  less  often  by  flat- 
tening of  the  cornea  or  absence  of  the  lens  (axial  or  refractive  hyper- 
metropia). By  exerting  the  accommodation,  the  child  is  capable  of 
neutralizing,  or  masking,  the  hypermetropia  for  a  time.  Hypermetropia 
will  remain  latent  until  there  is  a  physiological  decrease  in  the  range  of 
accommodation.  Hypermetropia  is  called  facultative  if  the  test  for 
distance  reveals  equally  good  central  vision  with  or  without  convex 
glasses ;  absoliUe,  if  visual  acuity  is  reduced  and  must  be  correspondingly 
raised  by  convex  glasses.  Under  certain  conditions,  owing  to  relaxation 
of  accommodation  for  the  near  point,  which  is  increased  with  convergence, 
fine  print  can  still  be  read  without  the  aid  of  a  convex  lens.  Again, 
manifest  hypermetropia  is  less  in  the  monocular  than  in  the  binocular 
test,  because  the  ciliary  muscle  is  less  tense  when  each  eye  is  tested  sepa- 
rately. While  sUght  or  medium  degrees  of  hypermetropia  do  not,  as  a  rule, 
require  correction  until  about  the  twentieth  year,  there  will  be  evi- 
dences of  accommodative  asthenopia  in  the  higher  degrees.  This  is 
especially  true  if  there  is  pathological  corneal  astigmatism  and  the 
patient  is  doing  a  great  deal  of  near  work.  These  complaints  for  the 
most  part  consist  of  pressure  in  and  over  the  eyes,  which  is  Ukely  to  be- 
come a  headache  on  the  following  day.  This  is  due  to  the  transmission 
of  the  ocular  irritation  through  the  ramus  recurrens  of  the  trigeminal 
nerve.  The  headache  varies  in  proportion  to  the  lack  of  rest,  and  can 
be  removed  only  by  proper  convex  glasses  or  sphericocylindrical  lenses 
if  regular  or  mixed  astigmatism  exists. 

For  relative  hypermetropia,  compare  section  on  ''Strabismus." 
Treatment.-Ii  in  axial  and  refractive  hypermetropia  the  latter 
condition  is  caused  by  flattening  of  the  cornea,  and  near  work  causes 
complaints,  the  manifest  hypermetropia  should  be  corrected.  This 
should  be  detefmined  by  binocular  tests  for  the  distant  point.  The 
glasses  prescril^ed  should  be  worn  continually.  They  are  also  used  for 
distant  vision,  if  this  affords  considerable  improvement.  As  a  rule, 
stronger  convex  glasses  for  near  work  are  only  necessary  when  accom- 
modation is  impaired.  Individuals  with  anisotropia,  when  using  one 
eye  only  for  sharp  vision,  take  a  stronger  convex  glass  for  near  work, 
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because  this  ^nll  not  caufse  the  amblyopic  eye  to  converge  and, 
quently,  the  relation  between  acconunodation  and  convergence  is  not 
as  intimate  a.s  in  binocular  vision. 

In  aphakia,  one  pair  of  glas^^es  is  required  for  distance  and  another 
for  near  ase.  for  an  aphakic  eye  h&s  no  power  of  accommodation.  If 
the  eye  was  previously  emmetropic  the  required  lens  mil  be  a  10  or  11  D. 
or  corresfKindinffly  stronwr  in  preexisting  ametropia.  The  nearer  the 
objwt  to  Ix;  ^f^fen  the  .stronger  must  be  the  leases. 

For  example,  a  child  whose  eyes  have  been  well  corrected  for  dis- 
tance with  1 1  D.  sph.  uses  for  reading  at  a  distance  of  25  cm.  15  D.  sph. 
(11  D.  and  4  D.:  4  =  25  cm.  focal  mdth),  etc.  If  the  correction  should 
be  insufficient,  improvement  should  be  attempted  by  combinations 
wth  cylinders. 

2.  MYOPIA 

Hy  t\npical  ^axial)  myopia  is  meant  the  longitudinal  structure  of 
the  eye  as  distinguished  from  the  rarer  corneal  or  lenticular  refractive 
myopia.  It  begias  either  in  the  first  years  of  life  fmyopia  with  posterior 
staphyloma)  or  it  develops  during  school  years,  culminating  in  myopia 
of  about  six  diopters  (^the  so-called  school  or  stationary'  mj'opia).  As  a 
rule,  myopia  with  posterior  staphyloma  at  once  exceeds  6  D.,  is  pro- 
grfjssive,  and  visual  function  is  markedly  impaired  by  circumpapillary 
and  macular  (^central)  chorioretinitis  fPlate  XVIII,  Fig.  1)  and  possibly 
by  retinal  detachment;  on  the  other  hand,  in  school  myopia  there  are 
usually  no  ophthalmoscopic  changes  except  for  an  annular  or  falciform 
conus  of  the  disc  margin  (Plate  XVIII,  Fig.  2).  Central  vision  is  often 
very  much  less  acute  than  in  the  normal  eye.  It  decreases,  according  to 
Seggol,  with  the  degree  of  myopia,  so  that,  for  example,  in  myopia  of 
6  to  0.75  D.  the  average  visual  acuity  is  no  greater  than  0.59  of  the 
normal.  Accrording  to  the  same  author,  the  light  sense  undergoes  im- 
pairment with  the  beginning  of  the  myopic  process,  which,  generally 
speaking,  increases  with  the  degree  of  myopia  and  is  permanent  at  high 
degree's.  My()i)ia  may  also  develop  later.  Wirtz,  for  instance,  observed 
myopia  of  right-11  D.,  left-13  D.,  in  a  twenty-eight-year-old  saddler 
who  had  In^en  in  business  from  his  fourteenth  year  and  was  enlisted  in 
the  marine  service  with  full  unaided  visual  acuity. 

Th(»  transitory  myopia  in  diabetes  should  not  be  overlooked. 

Tlu*  original  causes  of  accjuired  myopia  are  still  under  dispute,  but, 
aside  from  an  hereditary  predisposition,  it  is  usually  the  direct  conse- 
(iuenc(»  of  near  work. 

Wliik^  young  girls  are  more  inclined  to  myopia  than  boys,  the  latter 
showed  an  increased  percentage  under  years  of  strenuous  near  work. 
As  women  take  up  scientific  study  and  allied  occupations,  the  reverse 
ratio  bids  fair  to  soon  prevail. 
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Full  cofTecti\-e  gj&sses  arrest  school  myopia  to  a  certain  d<^nree,  but 
h  is  not  yet  determined  how  near  work  changes  the  longitudinal  stnic- 
rare  of  the  eye- 
According  to  the  investigations  of  Hess  and  Heine,  it  is  improbable 
that  pemstoit  tension  of  accommodation  or  contraction  of  the  ciliary 
muscle  causes  increase  of  intra-ocular  pressure,  or  that  chorioidal  tension 
causes  pulling  of  the  chorioid  and  subsequent  enlargement  of  the  gn>w- 
ing  eye.  Far-sigiited  indiNiduals  with  still  greater  tension  of  aoci^m- 
modation  do  not  become  short-sighted.  Nevertheless,  IVst  IxMievi^ 
that  increased  tension  of  the  chorioid  bv  contractions  of  the  oiliarv 
muscle  causes  increased  gro^"th  of  the  chorioid  and  sclera  by  irritation. 
The  outer  muscles,  notably  the  internal  rectus  muscles,  are  said  to  Ix* 
able  to  increase  the  intra-ocular  pressure  by  impeiieil  bhxxi  dniinage 
(Arlt).  But  when  the  internal  rectus  muscle  contracts  it  pulls  away 
from  the  ^obe,  while  its  antagonist  relaxes  correspi>ndingly  i^Si^hnaM, 
Sherington,  Topolanski).  According  to  Javal  and  Tomer,  tlio  inter- 
rupted muscular  contractions,  such  as  occur  in  reading  and  writing,  are 
injurious.  Halben  thinks  that  the  malfonnation  of  the  gnnving  eye  is 
caused  by  the  increased  pressure  exert eil  by  the  external  muscular 
tension;  in  convergence  the  posterior  pole  is  principally  atTivtinl.  It 
must  be  remembered  that  the  wall  of  the  posterior  section  of  the  glolv 
is  not  equal  to  that  of  the  anterior  section,  the  latter  l>eing  made  mon^ 
resistant  by  tendons,  muscles  and  tension  of  tissue  elements. 

Zirm  adheres  to  the  opinion  that  pressure  of  the  internal  rtn^ti  is  the 
cause  of  myopia,  and  explains  that  the  sclera  on  the  temporal  side  a!\d 
retina  are  indirectly  strained  owing  to  convergence  anil  to  the  fact  that 
the  optic  disc  is  relatively  fixed. 

According  to  Elschnig,  myopia  is  not  the  result  of  dragging  upon 
the  optic  ner\'e,  because,  according  to  his  anatomical  findings,  the  optic 
nerve  in  myopia  is  compressed  and  sinuous  in  the  shape  of  the  letter  **S.** 

According  to  Stilling,  the  essential  part  of  the  myopic  process  is 
growth  of  the  globe  under  muscular  pressure.  The  tension  ol  the  superior 
oblique  muscle  is  eflfected  under  simultancfous  rontraction  of  the  lateral 
muscles,  such  as  is  necessary  in  near  work,  particularly  in  reading  anil 
writing;  and  this  eflfort  causes  a  longitudinal  growth  of  the  eye. 

While  the  recti  muscles,  owing  to  their  arrangement,  cannot  exert 
any  particular  pressure  upon  the  globe,  the  pressure  of  two  ol)li(iuo 
muscles  upon  it  is  greater  the  lower  the  orl)it.  This  is  particularly  true 
of  the  superior  oblique  muscle,  the  insertion  of  which  is  then  lowered 
owing  to  the  low  position  of  the  upper  orbital  margin,  and  its  tendon 
will  then  reach  so  far  back  as  to  form  a  "closed  loop." 

Stilling  mentions  as  an  analogous  example  Indian  children,  whose 
skull,  by  bandaging,  has  been  forced  to  grow  upward  in  a  steeple-like 
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form  (oxycephalia).  Ask  confirms  to  a  certain  extent  Stilling's  statement 
on  the  relation  of  myopia  to  the  structure  of  the  eye,  so  far  as  the  Swedes 
are  concerned.  Hamburger  states  that  the  closed  loop  mentioned  by 
Stilling  as  being  formed  by  the  action  of  the  superior  oblique  muscle  is 
a  post-mortem  manifestation.  Seppel,  on  the  other  hand,  emphasizes 
the  fact  that  the  orbital  structm^  is  not  the  only  factor  in  the  production 
of  myopia.  Lohmann  mentions  the  case  of  a  man  with  a  broad  temporal 
conus,  as  a  sign  of  acquired  imilateral  increase  of  refraction,  while  no 
external  asymmetry  of  the  face  was  recognizable,  and  the  fronto-dorsal 
X-ray  picture,  taken  during  life,  showed  no  difference  between  the  right 
and  left  sides.  While  Heine  and  Romer  consider  weakness  of  the  pos- 
terior scleral  half  the  most  important  factor  in  the  development  of  my- 
opia. Stilling  maintains  that  the  sclera  yields  only  in  excessive  myopia. 

According  to  measurements  taken  by  Gallus,  this  author  claims 
that  the  structure  and  shape  of  the  orbit  are  mainly  responsible  for  the 
form  of  the  globe.  While  in  normal  growth  the  globe  extends  forward, 
in  myopia  it  is  embedded  deeper  in  the  orbit.  Consequently,  myopic 
globes  are  more  exposed  to  muscular  pressure,  thus  causing  not  only 
elongation  of  the  axis,  but  also  greater  corneal  ciu^ature. 

While  in  other  refractive  abnormalities  the  orbits  are  short  and 
bulky,  the  myopic  type  is  long  and  small.  Near  work  is  a  causative 
factor  because  strenuous  reading  and  writing  interferes  with  the  normal 
position  of  the  globe. 

Danziger,  too,  looks  upon  certain  conditions  of  the  skull  and  orbit 
as  influencing  the  refraction,  based  upon  his  skull  measurements,  made 
chiefly  in  deaf-mutes.  ''The  myopic  globe  is  long  and  low,  because  the 
skull  and  orbit  are  long." 

Lohmann  attributes  the  structural  changes  in  myopia  as  possibly 
due  to  inherent  developmental  tendencies  which  produce  disturbances 
in  and  variations  of  the  normal  structures.  Even  under  normal  con- 
ditions discrepancies  appear.  In  the  new-bom  the  distance  between 
the  optic  disc  and  macula  is  the  same  as  in  the  adult,  the  measurement 
remaining  the  same,  although  the  globe  enlarges. 

According  to  Kuschel,  the  increased  refraction  due  to  elongation  of  the 
axis  is  caused  both  by  a  congenital  weakness  of  the  corneoscleral  tissue 
which  it  shares  with  all  connective  tissues  of  the  body,  and  also  as  the  re- 
sult of  continuous  stretching  of  the  posterior  bulbar  wall  by  backward 
pressure  of  the  vitreous,  occasioned  by  persistent  use  of  the  accommoda- 
tion. This  conception,  which  places  the  individual  constitution  in  the  fore- 
ground, is,  in  my  opinion,  the  most  correct  one.  I  stated  as  far  back  as  1896 
that  a  healthy  eye  in  a  healthy  body  cannot  become  short-sighted,  even 
when  undergoing  the  greatest  eflforts.  At  the  same  time,  myopic  eyes  are 
abnormal,  and  as  such  have  a  lower  average  visual  acuity  than  normal  ones. 
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L.  Weiss  has  described  an  arcuate  strip  with  a  silvery  sheen  running 
inward  or  slightly  inward  and  downward  from  the  disc.  It  can  be  seen 
by  placing  before  the  examined  eye  correcting  lenses  which  are  too  weak. 
If  stronger  concave  lenses  are  used  the  arc  becomes  less  distinct  in  pro- 
portion as  the  details  of  the  ocular  fundus  become  more  distinct,  until 
finally  it  disappears.  This  observation  is  of  importance,  because  it  is 
also  found  in  emmetropic  and  hypermetropic  eyes.  Its  presence  points 
to  increased  refraction  due  to  ectasia  of  the  posterior  pole  and  an  axial 
elongation  and,  consequently,  to  incipient  or  progressive  myopia.  The 
''myopic^'  changes  of  the  optic  disc  are:  On  the  nasal  side,  drawing 
over  of  the  chorioid  and  apparent  approach  of  the  insertion  of  the  central 
vessels  to  the  margin  of  the  disc ;  and  on  the  temporal  side,  displacement 
of  the  pupil  outward  or  outward  and  downward,  widening  of  the  scleral 
ring  outward,  and  a  curved  displacement  of  the  pigment  line  from  the 
margin  of  the  disc  with  the  inclusion  of  a  lighter  halo  of  all  shades  run- 
ning to  the  large  conus,  in  which  several  sections  can  be  recognized. 

In  a  case  of  progressive  myopia  L.  Weiss  observed  a  displacement 
of  the  arcuate  line  which  he  assumed  to  be  a  reflex  at  the  border  of  two 
optically  different  media,  due  to  a  discontinuity  between  retina  and 
vitreous  at  the  posterior  end  and  an  accumulation  of  fluid  or  detachment 
of  the  vitreous  from  the  disc.  The  arcuate  line  receded  forward  and 
inward  in  such  a  way  that  with  greater  myopia  the  difference  of  re- 
fraction between  focussing  the  retinal  surface  and  focussing  the  place 
of  the  greatest  distinctness  of  the  arc  amounted  to  5  D.  and  more.  Some- 
times the  arc  again  became  less  distinct,  when  the  distance  was  further 
increased,  until  it  finally  disappeared  as  the  myopia  further  increased. 

This  is  not  to  be  confused  with  the  reflex  observed  by  R.  Berlin  in 
hypermetropia,  principally  in  hypermetropic  astigmatism  of  children, 
and  quite  exceptionally  in  myopia.  These  reflexes  often  have  the  shape 
of  a  ring,  lie  directly  in  the  region  of  the  posterior  lenticular  surface,  and 
still  deeper  when  atropine  is  instilled.  This  phenomenon  probably 
depends  upon  accommodation.  ''Sometimes  two  such  reflexes  are 
\dsible,  which  seem  to  lie  closely  side  by  gide.  If  the  head  is  slightly 
moved,  the  rings  are  seen  to  assume  a  parallactic  displacement  against 
each  other,  the  posterior  one  appearing  as  a  shadow  which  the  anterior 
one  has  thrown  upon  the  retina.'' 

An  apparently  slightly  myopic  eye  may  show  ophthalmoscopic 
changes  identical  with  those  in  one  highly  myopic.  On  the  other  hand, 
even  in  the  highest  degrees  of  juvenile  myopia  there  may  be  no  conus, 
or  the  chorioid  may  be  somewhat  abnormally  pigmented  at  that  place, 
while  the  anterior  parts  usually  inaccessible  to  the  ophthalmoscope  will 
atrophy.  H.  Magnus  called  attention  to  ophthalmoscopically  visible 
foci  of  degeneration  at  the  border  between  the  chorioid  and  the  pars 
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plana  of  the  ciliary  body.  Detachment  of  the  retina  has  been  observed 
not  only  in  high  degrees  of  myopia,  but  also  in  medium  degrees.  Al- 
though the  latter  condition  is  rare,  usually  detachment  is  of  sudden 
onset.  It  is  induced  by  congestions  of  the  head,  or  any  cause  which 
tends  to  increase  the  blood-pressure  suddenly,  especially  of  the  pulmonic 
circulation.  The  ophthalmoscopic  diagnosis  is  not  always  easy  in  the 
early  stages. 

A  permanent  cure  is  rare,  although  spontaneous  cures  have  occurred. 
Sometimes,  by  maintaining  existing  conditions,  a  relative  improvement 
is  brought  about,  but  in  most  cases  the  original  partial  detachment  of 
the  retina  becomes  total.  This  may  also  be  foUowed  by  insidious  irido- 
chorioiditis.  In  primary  traumatic  detachment,  or  if,  as  in  exudative 
chorioretinitis,  no  tear  of  the  retina  has  occurred,  it  usually  becomes  re- 
attached. 

One  case  which  healed  spontaneously  was  caused  by  a  hemorrhage 
from  a  large  chorioid  vessel.  This  may  have  been  due  to  sudden  in- 
crease in  the  blood-pressure,  as  the  patient  had  taken  a  long,  rapid  walk 
on  a  hot  day. 

Treatment. — In  order  to  prevent  and  improve  myopia  of  whatever 
form,  it  is  of  prime  importance  that  all  near  work  should  be  carefully 
regulated.  These  children  should  be  much  in  the  open  air  and  be  in- 
structed to  practise  distant  vision.  Well-lighted  and  ventilated  rooms, 
at  school  and  at  home,  and  a  good  quality  of  reading  and  writing  mater- 
ials, are  important  factors.  Physical  and  mental  hygiene  adapted  to 
the  individuality  of  the  child,  and  in  general  a  free  and  healthy  mode  of 
living,  so  that  development  and  education  may  proceed  along  the  proper 
channels,  are  most  important.  Everything  that  may  cause  congestions 
to  the  head, — cold  hands  and  feet,  constipation,  impeded  circulation  by 
lacing  or  tight  collars, — is  to  be  avoided.  The  diet  should  be  non- 
irritating.  During  convalescence  from  serious  disease,  the  eyes  must 
not  be  taxed  until  a  return  to  health  is  completely  assured.  These 
measures  for  the  prevention  of  myopia  exert  a  distinctly  favorable 
influence  upon  the  general  constitution,  personal  bearing,  respiration, 
and  circulation;  they  are  the  more  important  if  there  is  an  hereditary 
tendency  to  myopia. 

The  appointment  of  school  physicians  for  high  schools  is  very 
needful,  as  was  repeatedly  emphasized  by  E.  Doemberger  and  others; 
this  would  ensure  a  careful  examination  of  the  pupil's  eyes  upon  entering 
and  leaving  school,  and  should  include  a  practical  talk  with  the  relatives 
regarding  the  health  of  the  child  and  suitable  occupation  for  him. 

The  so-called  optometric  subjective  determination  of  the  degree  of 
myopia  is  made  first  monocularly  and  then  binocularly.  The  youthful 
eye  has  a  tendency  to  accommodative  spasm  (hypertonus;  Pfalz),  so 


ANOMALIES  OF  REFRACTION  295 

that  emmetropia  and  hypermetropia  may  either  shnulate  or  occasion 
myopia,  or  intensify  an  actual  myopia  which  abeady  exists.  On  the 
other  hand,  the  reducing  effect  of  strong  concave  glasses  is  such  that 
in  testing  subjectively  myopia  may  appear  less  than  it  really  is,  especially 
when  associated  with  impaired  central  vision.  At  the  same  time,  a 
weaker  concave  glass  is  pleasanter  than  one  that  completely  corrects 
the  high  myopia,  because  it  throws  a  larger,  although  less  distinct, 
picture  upon  the  retina. 

The  weakest  glass  for  myopia  is  2  to  6  D.,  which  admits  of  the  best 
binocular  distant  vision.  These  lenses  are  worn  continually.  A  suitable 
correction  which  takes  care  of  any  existing  astigmatism  will,  when 
worn  constantly,  sometimes  arrest  the  progress  of  myopia  or  materially 
modify  its  course.  In  the  slighter  degrees  with  normal  or  nearly  normal 
vision  the  finest  print  can  be  read  with  them  without  any  effort.  They 
will  also  reduce  the  asthenopic  symptoms  in  near  work  which  sometimes 
occur  in  slight  myopia.  The  favorable  effect  of  the  so-called  full  cor- 
rection is  no  doubt  in  a  large  measure  explained  by  the  fact  that  any 
disproportion  between  the  balance  of  accommodation  and  convergence 
disappears.  This  prevents  the  close  approach  of  the  eyes  to  near  work 
and  also  the  bendmg  of  the  head  forward,  which  in  the  gro^dng  period 
is  apt  to  cause  hyperemia  of  the  eyes.  Should  pathological  astigmatism 
be  present,  its  careful  correction  is  very  unportant  m  order  to  improve 
the  central  \Tision  for  both  the  distant  and  near  points,  thereby  enabling 
the  child  to  work  without  unnecessary  effort.  To  place  a  child  with 
slight  myopia  on  the  front  seat  in  order  to  make  his  work  easier  is  a 
makeshift  which  should  be  resorted  to  only  in  cases  which  cannot  be 
improved. 

In  higher  degrees  of  myopia,  however,  full  correction  is  not  always 
borne  well,  so  that,  aside  from  fully  or  nearly  fully  correcting  glasses 
for  distance,  a  weaker  pair  may  be  required  for  near,  enabling  its  wearer 
to  read  the  smallest  print  of  the  "near''  test  type  without  effort  at  a 
distance  of  at  least  20  to  25  cm. 

The  same  method  is  adopted,  so  far  as  possible,  for  the  highest 
grades  of  myopia.  It  is  then  very  often  seen  that  the  best  glass  is  one 
for  partial  correction  only,  and  the  glasses  for  near  vision  should  be 
those  most  convenient  for  great  distances  also.  Any  disparity  of  the 
eyes  (anisometropia  or  difference  of  refraction)  should  be  compensated 
at  an  early  period,  so  far  as  possible,  by  exercise  with  correcthig  glasses 
to  attain  binocular  vision.  Thus  it  may  occur  that  glasses  having  greatly 
different  degrees  of  correction  are  well  borne.  In  obscure  cases  a  special- 
ist should  be  consulted,  especially  in  progressive  myopia  and  when  there 
are  complications  with  regular  or  irregular  astigmatism,  corneal  opac- 
ities, etc. 
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He  should  decide  also  whether  telescopic  spectacles  (Hertel)  should 
be  advised,  or  removal  of  the  lens,  as  proposed  by  Fukala,  for  the  im- 
provement of  the  highest  degrees  of  myopia  (between  16  and  20  D.). 
It  is  advisable  to  operate  on  one  eye  only.  Adams  and  others  rightly 
stipulate  that  in  cases  for  operation  the  macular  region  must  be  intact 
in  both  eyes,  except  for  small  irregularities  of  pigmentation;  that  the 
myopia  must  not  be  too  far  advanced;  that  the  patient  must  be  able  to 
read  the  finest  print  without  glasses,  or  with  glasses  the  central  vision 
must  be  equal  to  1/4-1/3.  Careful  operators  limit  this  operation  to 
resection  and  paracentesis  imder  the  most  careful  aseptic  precautions 
and  manipulations,  scrupulously  avoiding  injury  to  the  vitreous.  Should 
there  later  be  an  opacity  of  the  pupil,  due  to  proliferation  of  lens  epi- 
thelium, which  is  not  infrequent,  the  operation  may  have  to  be  repeated; 
this,  however,  calls  for  the  greatest  caution  and  possibly  general  anaes- 
thesia. There  is  danger  of  degeneration  of  the  vitreous.  In  spite  of  all 
precautions,  detachment  of  the  retina  has  been  repeatedly  observed, 
even  after  the  lapse  of  years. 

Refraction  myopia,  due  to  disturbances  in  the  refractive  index  of 
the  lens  incident  to  changes  in  form,  or  injury,  demands,  as  far  as  possible, 
correction  by  lenses.  Increase  in  the  curvature  of  the  cornea  due  to 
stationary  keratoconus  (compare  p.  224),  or  keratoglobus  or  kera- 
tectasia,  which  are  no  longer  amenable  to  medical  or  operative  treat- 
ment, should  be  given  such  help  as  is  possible  with  glasses. 

The  proper  correction  of  short-sightedness  is  dependent  upon 
repeated  conscientious  subjective  tests,  which  may  have  to  be  supple- 
mented by  objective  tests.  The  determination  of  refraction  by  the 
ophthalmoscope  has  the  drawback  that  the  foveal  region  cannot  be 
utilized,  owing  to  the  invisibility  of  details.  Atropine  instillation  allows 
parts  of  the  cornea  to  participate  in  vision  which  would  otherwise  be 
excluded. 

The  dividing  line  between  '^lower,'^  benign,  stationary,  transitory, 
progressive  or  school  myopia,  and  *' higher,^'  malignant,  permanently 
progressive  or  excessive  myopia,  is  not  determined  by  a  certain  degree 
in  correcting  lenses.  School  myopia  may  assume  higher  degrees  than 
are  ordinarily  observed.  It  has  been  found  that  the  pathological  mani- 
festations of  excessive  and  malignant  myopia,  probably  due  to  a  con- 
genital arrest  of  development,  occur  relatively  often  m  individuals  who 
read  and  write  little  or  none.  The  myopia  is  fully  developed  before 
school  age  and  progresses  to  the  end  of  life. 

The  fundus  of  such  eyes  is  often  poorly  pigmented  at  a  very  early  age. 
At  the  edge  of  the  optic  disc  may  be  seen  a  rather  large  falciform  or 
irregular  formation  or  ectasia  in  the  posterior  section  of  the  globe  (staph- 
yloma posticum)  with  tears  in  the  region  of  the  chorioidal  macula. 
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together  with  spots  of  retmitis  and  chorioretmis.  Highly  myopic  eyes 
are  susceptible  to  hemorrhages  from  the  retina  and  chorioidal  vessels 
and  to  detachment  of  the  retina. 

The  treatment  is,  therefore,  limited  to  the  correction  of  the  abnor- 
mal refraction  by  suitable  lenses,  so  far  as  possible. 

Acute  central  chorioretinitis  is  often  accompanied  by  hemorrhages, 
metamorphopsia,  and  positive  central  and  pericentral  scotoma,  but 
fiuther  experience  is  required  to  decide  whether  and  how  far  surgical 
removal  of  the  lens  can  arrest  further  progress.  These  cases  should  be 
referred  to  an  eye  clinic  as  early  as  possible. 

The  treatment  of  detached  retina  is  generally  very  tedious  and  must 
be  in  the  hands  of  an  ophthalmologist.  Widely  different  methods  have 
been  instituted  with  varying  degrees  of  success  and  failure. 

Electricity  furnishes  the  best  indirect  illumination  of  a  closed  work- 
room. A  soft  diffused  and  not  too  intense  Moore  hght,  or  the  high  wire 
gauze  lamps  enclosed  in  globes  and  connected  with  reflectors  (Tantal  or 
Wolfram)  may  be  used.  In  this  way  the  Ught  may  be  distributed  so 
evenly  that  there  is  no  shadow.  For  instance,  in  drawing  classes,  in- 
direct illumination  may  be  so  perfectly  arranged  that  a  circle  on  a  hori- 
zontal drawing-board  is  hardly  visible.  Experience,  however,  has  shown 
that  several  hours'  work  imder  these  conditions  greatly  fatigues  the  eye, 
and  this  kind  of  illumination  is  therefore  bad,  the  Ught  being  too  indirect. 
Again,  indirect  iUimmiation,  reflected  exclusively  from  the  ceiling,  is 
insufficient  for  work  on  drawing-boards,  which,  in  practice,  are  usually 
almost  perpendicular,  since  the  illumination  is  considerably  reduced  by 
the  oblique  direction  of  the  rays.  A  half-indirect  illumination  such  as 
is  planned  in  the  Moore  light  installation  has  therefore  been  considered 
the  most  perfect.  In  all  cases  where  the  natural  light  from  windows  is 
excluded  and  for  a  time  replaced  by  artificial  light  the  latter  should  be 
arranged  near  the  windows— as,  for  instance,  against  pillars— in  order 
to  retain  the  contrasts  produced  by  natural  Ught  (W.  Wedding). 

With  artificial  light  of  50-candle  power,  the  eye  is  capable  of  work- 
ing just  as  rapidly  and  without  fatigue  as  in  average  dayUght.  This 
candle  power  should  not  be  exceeded,  as  sharp  contrasts  between  light 
and  dark  make  great  demands  upon  the  eye,  and  the  greater  the  power 
of  a  single  light-source,  the  more  imeven  is  the  distribution  and  the 
poorer  the  effect.  Persons  for  whom  the  16-candle  incandescent  lamp 
is  msufficient  appreciate  an  increase  in  illuminating  power  up  to  sixty- 
four  candles  when  approaching  the  Ught  within  twenty  inches.  The 
Ughts  of  warm  tone — with  a  large  percentage  of  long  red  and  yellow 
waves — are  preferable,  and  have  in  large  measure  replaced  the  greenish 
gas  incandescent  lamps. 

The  most  economic  and  general  iUumination  in  private  houses  is  the 
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petroleum  lamp,  having  a  power  from  a  few  to  twenty  or  forty  candles. 
But  it  is  not  yet  possible  to  supply  enough  oxygen  to  the  flame  by  natural 
draught  to  ensure  perfect  combustion,  as  in  the  Bunsen  light.  The  simple 
petroleum  incandescent  light  is  therefore  not  to  be  recommended. 

Visual  disturbances  in  childhood  resembling  myopia  may  occur  by 
auto-suggestion.  These  children  may  have  neurotic  tendencies.  They 
may  be  pale  and  underdeveloped,  or  rapidly  overgrown  and  lean,  are 
usually  very  lively  and  restless,  frequently  irritable  and  easily  excited, 
and  often  complain  of  photophobia  and  fatigue  of  the  eyes.  They  are 
usually  the  most  alert  and  best  pupils.  By  observing  short-sighted 
children  wearing  spectacles,  they  imitate  their  symptoms,  and  a  desire 
to  wear  spectacles  plus  any  slight  refraction  anomaly  starts  an  auto- 
suggestion which  may  considerably  exaggerate  any  myopia  that  may  be 
present.  Where  objects  are  brought  too  near  the  eye,  the  proper  dis- 
tance of  the  near  point  can  be  effected  by  plane  glasses.  Auto-suggestion 
may  be  suspected  when  a  strong  concave  glass  corrects  the  visual  acuity 
just  as  well  as  a  weaker  one  or  a  plane  glass.  In  some  cases,  a  weak 
convex  glass  or  even  an  empty  spectacle  frame  will  instantly  raise  this 
pseudo-amblyopia  to  full  visual  acuity.  Some  children  suggest  to  them- 
selves amblyopia  for  near  subjects.  Objective  ophthalmoscopic  and 
skiascopic  determination  of  refraction,  together  with  the  other  ophthal- 
moscopic findings  are  just  as  important  as  the  systematic  use  of  plane 
glasses  for  the  subjective  determination  of  refraction  in  school  children. 

Treatment, — Tonics  are  prescribed,  school  work  is  temporarily  re- 
stricted, while  psychic  treatment  is  particularly  important.  The  principal 
task  of  the  latter  is  to  remove  or  avoid  anything  which  may  lead  the 
children  to  further  imitations.  Weak  convex  glasses  are  not  permissible, 
unless  there  is  accommodative  asthenopia  due  to  hypermetropia. 

For  excessive  blinking,  which  is  not  rare  in  high  degrees  of  myopia, 
the  symptomatic  use  of  zeozan  water  (see  p.  131)  is  recommended. 

3.  ASTIGMATISM 

The  following  explanations  will  summarize  the  general  facts  about 
corneal  astigmatism. 

The  curvature  of  the  normal  corneal  centre  is  somewhat  less  in  the 
horizontal  than  in  the  vertical  direction.  Unless  the  difference  amounts 
to  more  than  0.5  to  0.75  D.,  this  curvature  is  compensated  for  in  the 
\^outhful  eye  by  a  reverse  curvature  of  the  corresponding  meridians  of 
the  lens.  Congenital  reverse  curvature  of  the  corneal  centre  (astigma- 
tismus  corneas  perversus)  is  rare.  It  is  not  neutralized  by  a  reverse 
astigmatism  of  the  lens,  be  it  ever  so  slight.  This  also  applies  to  reversed 
corneal  astigmatism  that  develops  by  reversion  of  a  regular,  imcorrected 
astigmatism. 


ANOMALIES  OF  REFRACTION  299 

For  the  glass  correction  of  regular  corneal  astigmatism  with  lenses 
the  degree  and  meridians  of  which  may  change  in  the  course  of  gro\\ing 
years  there  are  the  following  possibilities: 

In  or  near  the  horizontal  meridian :  In  or  near  the  vertical  meridian : 

Hyperopia  Emmetropia—hyperopic  astigmatism 

Emmetropia  Myopia  »  myopic  astigmatism 

Hyperopia  Hyperopia  weaker —  comp.  hyperopic  astigmatism 

Myopia  Myopia  stronger =comp.  myopic  astigmatism 

Hyperopia  Myopia  »  mixed  astigmatism 

As  these  types  are  often  deviated  from,  the  XI  International  Oph- 
thalmological  Congress  regulated  the  designations  of  the  meridians  for 
the  atypical  cases  in  the  following  way :  In  astigmatism,  the  physician, 
facing  the  patient,  measures  the  degree  of  astigmatism  in  the  upper 
semicircle  of  the  test  spectacles,  so  that  zero  is  at  the  horizontal  line 
nasally  at  both  sides,  the  measuring  proceeding  upward  and  temporarily 
to  180^ 

When  measured  with  the  keratoscope  an  evenly  rounded  picture  of 
the  concentrically  arranged  black  and  white  circles  of  the  paper  disc  is 
not  seen,  but  instead  an  oval  one,  whose  long  axis  corresponds  to  the 
meridian  of  least  curvature,  the  refraction  of  which  is  weaker. 

In  ophthalmoscopical  examination,  in  the  inverted  image,  the  con- 
vex lens  must  be  held  close  to  the  eye;  the  disc  will  be  seen  considerably 
enlarged  in  the  meridian  with  weaker  refraction.  In  the  upright  image 
it  is  but  little  enlarged  in  the  same  meridian. 

As  congenital  changes  of  form  of  the  transverse  section  of  the  optic 
nerve  may  simulate  astigmatism,  regular  corneal  astigmatism  is  not 
definitely  established,  unless  at  the  examination  in  the  reverse  picture 
the  disc  changes  its  form  when  the  position  of  the  convex  lens  is  changed. 
If,  for  example,  the  convex  lens  is  not  held  obliquely  but  is  in  close 
apposition  to  the  patient's  eye,  the  disc  appears  transversely  oval,  but  at 
greater  distance  assumes  a  roundish  shape.  Finally,  when  the  focal  point 
of  the  lens  becomes  longitudinally  oval,  it  falls  in  or  before  the  iris  plane. 

The  optometric  examination  can  be  carried  out  very  well  with  Snel- 
len's ray  figure.  The  astigmatic  eye  can  see  distinctly  the  lines  which 
are  parallel  to  the  principal  meridian.  The  ordinary  reading  test  chart 
usually  contains  types  by  which  the  abnormal  meridians  can  be  found. 

The  objective  measurement  of  the  corneal  curvature  is  now  generally 
effected  with  the  Javal-Schiotz  ophthalmometer.  The  fact  that  the 
meridians  of  the  cornea  which  are  of  particular  importance  can  be  dem- 
onstrated largely  facilitates  the  determination  of  the  glasses  which  are 
necessary  for  a  correct  compensation  of  regular  astigmatism. 

Regular  astigmatism  is  much  more  rarely  dependent  upon  an 
anomaly  of  curvature  or  obUque  position  of  the  lens,  due  to  a  defect  of 
the  zonule  of  Zinn. 
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Treatment. — The  earlier  the  error  of  refraction  is  corrected,  the 
better  will  the  development  and  increase  of  asthenopia  be  prevented. 
There  is  often  a  difference  of  refraction  in  the  two  eyes.  Regular  astig- 
matism is  occasionally  accompanied  by  a  congenitally  lowered  function 
of  the  macular  region  and  by  congenital  anomalies  in  the  interior  of  the 
eye, — such  as  irregular  form  of  the  optic  disc,  downward  conus,  puncti- 
form  opacities  of  the  lens,  remnants  of  the  persisting  pupillary  mem- 
brane, and  pigment  changes  in  the  fundus. 

It  also  happens  that  cylindrical  glasses  which  do  not  correspond 
to  the  ophthalmoscopic  findings  are  found  subjectively  the  best,  in 
spite  of  the  faulty  position  of  the  meridians.  In  such  a  case  an  attempt 
must  be  made  to  approach  the  axes  gradually  to  their  proper  position. 
This  is  usually  successful. 

When  there  is  irregular  corneal  astigmatism  due  to  absence  of  a 
focal  point  on  the  one  meridian,  the  keratoscopic  and  ophthalmometric 
pictures  are  distorted.  Irregular  astigmatism  may  also  be  caused  by 
corneal  opacities,  partial  displacement  or  congenital  deformity  of  the 
lens.  Or  an  enlarged  pupil,  due  to  iridectomy  or  congenital  or  trau- 
matic irideremia,  may  call  attention  to  the  irregular  curvature  of  the 
margins  of  the  lens. 

The  consequent  disturbance  of  vision  may  be  lessened  by  tattooing 
the  corneal  spots,  wearing  stenopic  spectacles,  either  cribriform  or  with 
a  fissure,  and  the  hydrodiascope,  mentioned  on  p.  224. 

The  correcting  glasses  should  be  selected  by  an  experienced  oph- 
thalmologist, as  he  should  also  test  aphakic  eyes  in  which,  in  spite  of  a 
clear  pupil,  no  satisfactory  vision  can  be  obtained  with  spherical  lenses. 
Coexisting  corneal  astigmatism  is  nearly  always  atypical  in  form  and 
f)f  a  high  grade.  The  correction  of  this  astigmatism  does  not  always 
succeed  in  producing  vision  in  an  otherwise  normal  aphakic  eye,  because 
there  is  often,  in  addition  to  the  atypical  astigmatism,  an  irregular 
corneal  astigmatism  which  cannot  be  corrected. 

If  the  astigmatic  individual  wishes  to  use  an  opera  glass  without  his 
sj)ectacle.s,  the  lens  must  be  either  specially  ground  or  cylinder  glasses 
must  be  inserted  before  them  so  that  shifting  of  the  axis  is  impossible. 

Silex  removed  astigmatism  of  6  D.  hi  an  eight-year-old  boy  by 
three  sclerotomies,  and  others  have  reported  on  operative  treatment  of 
regular  corneal  astigmatism;  but  further  experience  with  this  form  of 
treatment  is  needed. 

4.  DISTURBANCES  OF  ACCOMMODATION 

Accommodation  is  the  ability  which  the  eye  possesses  of  collecting 
light  rays  emanating  from  near  or  distant  objects  and  bringing  them  to 
a  focus  upon  the  retina,  thus  producing  a  sharply  demarcated  picture. 
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This  is  brought  about  by  a  change  in  the  optical  focus  of  the  lens.  At 
the  same  time,  objects  located  at  various  distances  may  be  seen  with 
approximate  distinctness  without  change  of  accommodation,  when 
their  circles  of  dispersion  are  so  small  as  not  to  be  perceived  by  the 
retina.  According  to  Listing,  an  eye  accommodated  for  infinity  with  a 
pupillary  width  of  4  nmfi.  can  still  sharply  perceive  objects  at  a  distance 
of  about  twenty-five  metres. 

The  distance  between  the  far  and  near  point  permitting  of  distinct 
vision,  or  the  range  of  acconmfiodation,  is  larger  when  measured  monoc- 
ularly  than  binocularly,  because  the  resulting  convergence  of  the  visual 
lines  influences  the  degree  of  possible  accommodation.  The  relation 
between  convergence  and  acconmaodation,  however,  is  not  absolute. 
Test  types  can  be  recognized  just  as  distinctly  at  a  certain  distance 
when  the  accommodation  has  been  increased  by  weak  concave  glasses 
or  reduced  by  weak  convex  glasses. 

5.  PARALYSIS  OP  ACCOMMODATION 

This  "relative  range  of  accommodation''  depends  more  or  less  upon 
the  convergence  of  the  visual  lines.  Paralysis  of  accommodation  must 
be  suspected  when  an  eye  sees  distinctly  at  a  distance,  but  cannot  read 
near  type  without  glasses.  This  is  diagnosed  by  determining  the  near 
and  distant  point  of  the  eyes.  There  is  complete  paralysis  of  accom- 
modation when  the  eye  can  read  the  finest  writing  only  at  a  distance, 
at  which  it  is  focussed  by  corresponding  convex  glasses — an  emmetropic 
eye,  with  +  4  D.  str.  at  25  cm. — and  when  the  test  types  become  indistinct 
when  drawn  nearer.  On  the  other  hand,  the  ciliary  muscle  is  only  paretic 
when  the  eye  can  still  read  the  same  matter  at  a  sUghtly  less  distance. 
The  accommodation  which  is  still  present  is  determined  monocularly 
by  looking  for  the  near  point  of  the  eyes  when  aided  with  glasses. 

For  example,  if  an  emmetropic  eye,  with  normal  visual  acuity  for 
distance,  cannot  read  finest  print,  and  with  convex  4  it  can  still  be  read 
at  16  cm.  with  the  greatest  effort,  then  A  (the  range  of  accommodation) 
is  equal  to  -1^  or  6.25  D.  less  4  D.,  or  equal  to  2.25  D.  The  actual  near 
point,  therefore,  is  -l%-  or  44.4  cm. 

The  cause  may  be  a  local  toxsemia,  due  to  cycloplegics.  Like  trau- 
matic paralysis  of  accommodation  due  to  contusions,  etc.,  cycloplegia 
is  associated  with  dilatation  of  the  pupil  (paralysis  of  the  pupillary 
sphincter).  Cycloplegia  and  iridoplegia,  with  sensory  and  atrophic  dis- 
turbances of  the  eye,  point  to  an  affection  of  the  ciliary  ganglion,  and, 
when  combined  with  paralysis  of  the  external  muscles  governed  by  the 
oculomotor  nerve,  to  lesions  of  the  oculomotor  trunk.  These  lesions 
may  be  due  to  neuritis,  tumors,  gumma,  solitary  tubercle,  basilar  men- 
ingitis, basal  fracture,  or  disseminated  sclerosis  of  the  brain  and  spinal 
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cord.  Unilateral  or  bilateral  nuclear  paralysis  of  accommodation  and 
pupil  is  occasioned  by  encephalitis,  internal  hydrocephalus,  dissemi- 
nated sclerosis,  and  acute  infectious  diseases.  Post-diphtherial  paralysis 
of  accommodation  is  always  bilateral.  It  also  occurs  in  light  abortive 
diphtherial  angina,  which  either  escapes  observation  or  is  mistaken  for 
simple  inflammation  of  the  throat.  At  times  the  paralysis  is  accom- 
panied by  paresis  of  the  pupillary  sphincter.  Disturbances  of  \dsion 
usually  occur  coincident  with  hypermetropia.  The  reduction  of  central 
vision  observed  in  this  condition  is  often  deceptive,  and  will  disappear 
by  exact  correction  of  refraction,  and  especially  of  rather  pronounced 
corneal  astigmatism.  The  prognosis  of  this  type  of  paralysis  is  good, 
because  it  usually  disappears  under  appropriate  treatment  in  one  or 
two  months. 

This,  however,  should  not  be  confused  with  neurasthenic  weakness 
of  accommodation,  which  is  often  found  in  anaemia,  connective  with 
hysteria,  neurasthenia,  onanism,  or  during  convalescence  from  grave 
febrile  infectious  diseases.  It  occurs  in  conjunction  with  irritation  of 
the  trigeminus  and  fatigue  of  the  retina,  and  is  especially  noticeable 
when  an  object  is  held  very  near  the  eye.  Children  may  be  incapaci- 
tated for  all  near  work  for  a  short  time,  usually  for  one  or  two  months 
and  occasionally  longer.  The  patients  complain  of  cloudy  vision,  dull, 
pressing  or  boring  pains  in  or  behind  the  eye,  occasionally  in  the  fore- 
head, head  or  nape  of  the  neck,  heaviness  of  the  lids,  burning  and  dryness 
of  the  eyes,  sensitiveness  to  light.  These  symptoms  may  be  absent, 
slight,  partly  or  wholly  present,  when  the  eyes  are  at  complete  rest. 
Unlike  muscular  asthenopia,  due  to  insufficiency  of  the  internal  or 
external  recti  muscles,  or  to  hyperphoria  (upward  squinting),  in  high 
grades  of  myopia,  or  improperly  corrected  hyperopia  anomyopia,  the 
attempt  to  correct  the  disturbance  in  accommodative  asthenopia  by 
prismatic  or  convex  glasses  is  doomed  to  failure.  Furthermore,  the 
complaints  may  change  without  corresponding  ocular  change,  except 
anaemia  or  slight  hyperaemia  of  the  conjunctiva. 

Weakness  and  paralysis  of  accommodation  may  be  the  first  sign  of 
increasing  diabetes,  which  often  causes  a  disproportionately  rapid  de- 
crease of  the  absolute  and  relative  range  of  accommodation,  so  that  in 
hypermetropia  the  convex  glasses  required  for  near  work  must  be 
exchanged  for  stronger  ones  at  an  unusually  rapid  rate.  As  the  metabolic 
anomaly  improves,  these  manifestations  again  decrease. 

This  ''.symptomatic^^  weakness  of  accommodation  will  also  occur 
with  increased  weakness  of  the  internal  rectus  muscle  in  nephritic  chil- 
dren who  have  suffered  a  great  loss  of  albumin,  and  also  in  chronic  affec- 
tions of  the  eyes,  nose,  and  accessory  sinuses.  They  are  particularly 
pronounced  when  the  eyes  are  hypermetropic. 
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Paralysis  of  accommodation  as  a  late  manifestation  of  syphilis 
occurs  suddenly,  and  may  rapidly  disappear  and  return;  it  is  usually 
imilateral  and  associated  with  paralysis  of  the  pupillary  sphincter.  A 
cure  is  rare,  if  instillations  of  physostigmine  have  no  effect  upon  the 
pupil  and  ciliary  muscle. 

In  spasm  of  accommodation  occurring  after  influenza,  pertussis  or 
exaggerated  eflforts,  or  as  a  sequel  to  supra-  and  infra-orbital  neuralgia 
in  anaemic  and  neurasthenic  children,  there  is  a  restricted  field  of  vision 
and  a  reduction  in  visual  acuity  for  distance,  which,  imlike  actual  my- 
opia, is  not  improved  by  concave  glasses  to  a  degree  corresponding  to 
their  strength.  Furthermore,  the  ophthalmoscopic  and  skiascopic  ex- 
amination of  the  refraction,  even  when  accommodation  is  eliminated  by 
a  cycloplegia,  demonstrated  much  less  myopia  or  even  emmetropia  or 
hypermetropia.  At  the  same  time  a  careful  general  examination  will 
reveal  signs  of  ansemia  or  of  neuropathy,  circumscribed  anaesthetic 
places,  etc. 

In  children  who  are  aphakic,  whose  lenses  were  removed  in  infancy, 
and  in  congenital  hyperopia  of  high  degree,  it  often  happens  that  the 
correcting  convex  glasses  do  not  give  sufficient  visual  acuity,  so  that 
the  child  prefers  doing  without  them  and  bringing  his  eyes  as  closely  as 
possible  to  the  reading  and  writing  matter.  This  means  seeing  in  circles 
of  dispersion.  This  is  rendered  possible  by  the  fact  that  with  the  ap- 
proach of  the  object  the  size  of  the  retinal  image  increases  more  rapidly 
than  the  size  of  the  circles  of  dispersion.  While  Bonders,  Sattler,  Hess, 
and  Wagenmann  deny  that  aphakic  eyes  possess  accommodation,  Fiirst 
states  that  there  is  more  or  less  accommodation  in  these  individuals,  so 
that  sometimes  the  entire  high-grade  hypermetropia  of  the  emmetropic 
aphakic  eye  (12-13  D.)  may  be  compensated  for  both  in  the  distant  and 
near. 

Fiirst  explains  that  this  is  not  a  pseudo-accommodation  by  astig- 
matism, nor  shifting  of  the  cataract  spectacles,  nor  vision  in  circles  of 
dispersion,  but  an  increase  in  refraction.  The  accommodation  is  brought 
about  by  pressiu'e  of  the  orbicularis  and  the  external  muscles.  There  is 
an  elevation  of  the  index  of  the  refracting  media  and  partial  regeneration 
of  the  lens,  whose  functioning  elements  are  advanced  into  the  pupillary 
region  by  the  external  muscular  pressure. 

The  treatment  in  paralysis  of  accommodation  depends  upon  the 
underlying  cause.  Temporary  wearing  of  glasses  may  be  considered, 
if  the  sight  is  impaired  for  near  work.  The  strength  of  these  glasses 
depends  upon  the  degree  of  paralysis,  the  presence  or  absence  of  ame- 
tropia, and  the  average  distance  at  which  the  work  must  be  done.  In 
hypermetropia  a  stronger  glass  is  required  than  in  emmetropia;  in 
myopia  a  weaker  one,  or  none  at  all,  if  the  distant  point  of  the  myopic 
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eye  coincides  with  the  required  working  distance.  As  improvement 
progresses,  the  glasses  are  to  be  replaced  by  weaker  ones  or  discarded 
altogether.  In  paresis  of  accommodation,  which  is  very  rarely  unilateral, 
no  optic  correction  is  attempted,  unless  it  facilitates  work.  Owing  to 
the  synergistic  relation  between  accommodation  and  convergence,  the 
distance  of  the  centres  of  the  glasses  is  preferably  slightly  less  than  the 
pupillary  distance.  If  the  course  is  more  obstinate,  tincture  nux  vomica 
is  reconmiended,  two  to  five  drops  to  be  taken  internally  once  or  twice 
a  day,  according  to  conditions. 

Irritation  of  the  ciliary  muscle  by  weak  galvanic  currents  has  been 
recommended;  they  are  conducted  into  split  electrodes  and  thence  to 
the  closed  lids.  Instillations  of  pilocarpine  mur.  (2  per  cent.)  or  arecolin 
(brom.  hydrate)  may  also  be  tried  to  improve  ciliary  contraction.  The 
instillations  are  made  in  the  evening  just  before  retiring.  This  also  holds 
good  for  the  daily  instillation  of  a  1  per  cent,  solution  of  atropine  sulph. 
for  four  to  six  weeks  to  dilate  the  pupil  and  to  remove  the  much  rarer 
accommodative  spasm.  This  treatment  has  a  particularly  favorable 
effect  if  this  accommodative  disturbance  accompanies  or  precedes 
myopia,  as  it  often  does.  In  order  to  prevent  persistent  winking  due  to 
light  irritation,  medium  dark  spectacles  are  worn  during  this  time. 
Mydriatics,  however,  are  sometimes  powerless,  while  general  hygienic 
measures,  such  as  rest,  general  and  ocular  rest,  and  recreation  in  the 
mountains  or  at  the  seaside,  have  a  more  favorable  effect.  Reported 
improvement  following  the  application  of  very  strong  faradic  currents 
is  probably  based  upon  suggestion. 

An  eleven-months -old  child  which  had  been  operated  upon  for  uni- 
lateral cataract  preferred  seeing  at  close  range  without  the  use  of  glasses. 
Henker  and  Wagenmaim  effected  improvement  of  vision  in  the  affected 
eye  for  both  near  and  distant  by  a  monocular  prismatic  telescope  (Zeiss) 
and  a  sextuple  telescopic  loupe.  It  is  advisable  to  use  the  instrument 
on  a  specially  constructed  desk,  which  allows  for  the  proper  distance 
between  glass  and  book,  and  which  has  an  arrangement  for  shifting  the 
book.    In  this  way  the  instrument  need  not  be  supported  by  the  hand. 


XIV.  DISTURBANCES  OF  PUPILLARY  MOVEMENTS 

These  disturbances  are  of  so  many  types  that  here  those  points 
only  can  be  discussed  which  concern  diagnosis  and  treatment  in  infancy 
and  childhood. 

The  pupils  are  contracted  in  infancy  but  gradually  grow  larger  imtil 
they  reach  their  maximum  size  between  the  ages  of  six  and  twenty. 
As  a  rule,  they  are  narrower  in  hypermetropia  and  wider  in  myopia  than 
normal.  Physiological  contraction  and  dilatation  vary  in  different  in- 
dividuals.   Compare  also  remarks  on  p.  57. 

Examination  of  the  pupillary  function  is  best  done,  according  to 
Bach,  as  follows:  In  a  dark  room  and  at  a  distance  of  about  sixteen 
inches  from  the  patient,  the  physician  rapidly  illuminates  the  right  and 
left  pupils  alternately  with  a  concave  mirror,  such  as  is  ordinarily  used 
in  ophthalmoscopy.  More  exact  methods  are  Haab's  pupillary  scale, 
the  isochrome  pupillary  scale  of  Krusius,  the  binocular  pupiUometer  of 
Ohm,  and  pupiUometer  of  v.  Pflugk. 

As  light-sources  petroleum,  gas  (Argand  burner),  or  a  small  electric 
incandescent  light  with  a  ground  glass  globe  may  be  used.  The  light  is 
placed  slightly  behind  the  patient's  head.  The  patient  must  look  at  a 
distant  point  over  the  head  of  the  physician,  who  sits  in  front  of  him,  so 
that  convergence  and  accommodation  may  be  eliminated. 

If  the  pupils  are  equal,  the  direct  light-reaction  of  the  left  eye  and 
the  indirect  consensual  reaction  of  the  right  eye  are  determined  by 
placing  the  light  at  the  left  of  the  patient,  slightly  forward,  and  illumi- 
nating the  left  eye  at  a  distance  of  2-2}^  inches  with  a  convex  lens  of 
13-20  D.;  the  patient  again  looking  at  a  distant  point  over  the  phy- 
sician's head. 

The  cone  of  light  is  then  suddenly  directed  into  the  eye,  but  in 
order  not  to  increase  the  quantity  of  light  faUing  into  the  right  eye,  the 
hand  holding  the  lens  proceeds  from  the  temporal  to  the  nasal  side. 

The  direct  reaction  of  the  right  eye  and  the  indirect  consensual  reac- 
tion of  the  left  eye  are  examined  by  turning  the  patient's  head  slightly 
to  the  left  without  changing  the  position  of  the  lamp  or  of  the  patient. 

If  there  is  no  prompt  and  free  light-reaction,  one  eye  of  the  patient 
is  covered  and  the  light-reaction  of  the  other  eye  is  tested  by  noiselessly 
reducing  the  light  several  times  by  means  of  a  regulator  just  low  enough 
to  recognize  the  width  of  the  pupil,  after  which  the  light  is  rapidly 
tinned  high  again.  Any  remnant  of  the  light-reaction  still  present  is 
demonstrated  by  directly  illuminating  the  macula  lutea  through  an 
incandescent  gas  lamp  placed  before  the  eye  at  a  distance  of  about  ten 
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inches.  The  light  is  allowed  to  act  for  some  time,  because  the  reaction 
is  at  times  very  slow.  The  contraction  of  the  pupils  caused  by  firmly 
pressing  the  lids  together,  or  by  the  mere  intention  to  do  so  and  the 
muscular  effort  to  prevent  it,  must  be  eliminated  as  a  source  of  error. 
Otherwise  a  light-reflex  may  be  simulated  or  a  bad  minimum  reaction 
may  appear  more  favorable. 

The  indirect  consensual  reaction  is  in  most  cases  as  great  as  direct 
light-reaction,  although  there  are  exceptions  to  this  rule.  When  the 
second  eye  is  exposed  to  as  strong  a  light  as  was  applied  to  the  first  eye, 
both  pupils  will  again  contract.  This  has  been  called  secondary  reaction 
by  Weiler.  It  causes  a  further  contraction  of  the  pupils  by  0.2-0.8  mm., 
representing  the  sum  total  of  irritation.  The  contraction  is  at  first 
rapid,  then  slow,  and  is  followed  by  a  slight  secondary  dilatation. 

The  convergent  contraction  of  the  pupils  is  more  extensive  than  the 
light-reaction  in  normal  eyes.  It  is  determined  like  the  accommodative 
reaction  of  the  pupil,  the  patient  fixing  his  eye  upon  his  own  outstretched 
finger  at  a  distance  of  twelve  or  sixteen  inches  and  slowly  drawing  it 
toward  him. 

Hemianopic  reflex  deafness  is  a  controversial  point  (Wernicke). 
After  experimental  investigations,  Hess  and  others  call  it  valueless. 
But  in  a  case  of  hemianopic  reflex  deafness,  which  had  been  established 
during  life,  a  lesion  of  the  tract  was  found  at  autopsy.  Although  its 
demonstration  is  liable  to  many  errors,  Behr  admits  the  importance,  of 
hemiopic  pupillary  reaction,  in  order  to  differentiate  cortical  or  sub- 
cortical hemianopsia  from  tractus  hemianopsia. 

With  the  exceptions  mentioned,  the  examination  of  the  pupils  is 
concluded  if,  with  lateral  illumination,  there  has  been  a  prompt  and 
extensive  direct  and  indirect  reaction,  if  with  transmitted  light  the  pupils 
remain  equally  large  and  if  the  visual  acuity  and  ocular  fxmdus  were 
foimd  to  be  normal. 

Congenital  inequality  of  the  pupils  of  small  degree  occurs  in  healthy 
subjects.  There  may  also  be  spastic  mydriasis  (due  to  irritation  of  the 
dilator)  and  paralytic  mydriasis  as  well  as  spastic  myosis.  The  latter 
is  also  associated  with  temporary  contracture  of  the  ciliary  muscle 
(pseudo-myopia),  as  in  epileptic,  and  less  often  in  hysteric,  paroxysms. 

The  pupillary  rigidity  in  hysterical  and  epileptic  paroxysms  is 
absolute.    The  pupils  are  sometimes  oval. 

Old  iritis  and  the  influence  of  myotics  and  mydriatics  must  be 
eliminated.  If  there  is  suspicion  of  artificial  dilatation  of  the  pupils, 
the  demonstration  of  hysterical  stigmata  is  impossible. 

When  the  pupils  are  unequal,  a  disturbance  of  the  pupillary  reflex 
tracts  should  be  considered.  Inequality  may  also  occur  in  healthy 
persons  as  a  consequence  of  uneven  illumination. 
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Reflex  deafness  (amaurotic  pupillary  rigidity)  is  occasioned  by 
optic  atrophy  due  to  direct  injury  of  the  nerve  or  of  the  optic  tract. 
If  the  right  eye  is  completely  blind,  it  will  neither  react  to  light  stimulus, 
nor  will  its  fellow  react  by  indirect  consensual  reaction.  If,  however, 
the  left  pupil  is  illuminated,  it  will  not  only  react  itself,  but  the  right  one 
will,  too.  Upon  reducing  the  light,  the  right  pupil  will  be  found  slightly 
wider.  After  a  period  of  uniform  illumination,  this  difference  gradually 
disappears.  The  convergent  reaction  is  undisturbed.  A  considerable 
reduction  of  the  pupillomotor  excitability  is  usually  present  in  choked 
disc.  In  order  to  explain  reflex  deafness  after  injuries  without  any  change 
of  visual  power,  it  has  been  assumed  that  there  are  pupillary  fibres  which 
alone  were  injured  by  the  trauma;  but  up  to  the  present  there  is  no 
unassailable  proof  for  this  assumption.  Amaurosis  has  also  been  ob- 
served as  due  to  atrophy  of  the  optic  nerve,  while  the  light-reflexes  of 
the  pupils  were  maintained. 

In  bilateral  blindness,  neither  pupil  reacts  to  light  either  directly  or 
indirectly.  In  this  condition  they  are  usually  dilated,  as  contrasted  with 
the  contraction  in  reflex  pupillary  rigidity.  The  latter  is  caused  by  a 
centrifugal  disturbance  of  the  constricting  tract  on  the  other  side  of  the 
oculomotor  nucleus,  and  is  associated  with  amaurosis  in  no  more  than 
about  twelve  per  cent,  of  the  cases. 

In  absolute  pupillary  rigidity,  caused  by  complete  paralysis  of  the 
sphincter  or  by  atropine  instillation,  direct  or  indirect  reaction  to  light, 
convergent  reaction  and  dilatation  following  sensitive  and  psychic 
irritations  are  absent.  Its  value  for  differential  diagnosis  is  relatively 
small,  as  it  may  be  due  to  a  great  number  of  causes.  It  occurs  after 
general  infections  and  intoxications,  after  injuries  to  the  skull,  in  con- 
tusions of  the  eye  producing  laceration  of  the  sphincter,  lesions  of  the 
short  ciliary  nerves,  of  the  ciliary  ganglion,  of  the  motor  roots  of  the 
ganglion,  of  the  oculomotor  trunk,  of  the  ganglion  cells  and  of  the  sphinc- 
ter nucleus.  Paralysis  of  the  sphincter,  due  to  a  lesion  of  the  nucleus  or 
trunk  of  the  oculomotor,  is  of  particularly  frequent  occurrence  in  syphilitic 
and  other  organic  cerebral  affections.  The  pupillary  rigidity  which  is 
associated  with  paralysis  of  the  ciliary  muscle  (ophthalmoplegia  interna) 
is  often  obser\'ed  in  connection  with  syphilis.  Atropine  does  not  pro- 
duce further  dilatation  of  the  pupils,  but  cocaine  does,  owing  to  irritation 
of  the  dilator.  An  instillation  of  physostigmine  is  effective,  provided 
the  lesion  is  located  behind  the  ciliary  ganglion ;  it  is  less  so  if  it  is  located 
before  or  in  the  ganglion.  It  is  less  often  due  to  an  arrest  of  the  sphincter 
tonus  on  the  part  of  the  cerebral  cortex. 

Reflex  pupillar>^  rigidity  (Argyll-Robertson's  sign)  occurs  unilat- 
erally occasionally,  and  remains  so  for  a  considerable  time.  It  is  per- 
manent and  isolated  principally  in  congenital  or  acquired  syphilis  or  as 
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an  early  sjrmptom  of  the  tabes  and  paralysis,  much  less  frequently  in 
affections  of  the  medulla  oblongata  and  the  pons.  Direct  and  indirect 
reaction  to  light,  the  pupillary  unrest  which  is  always  observed  in  healthy 
individuals,  and  the  reaction  to  sensitive  and  psychic  irritations  are 
absent.  One  pupil  is  often  more  contracted  than  the  other,  usually 
the  one  in  which  the  disturbance  of  innervation  is  most  advanced.  The 
pupils  often  lose  their  round  shape,  but  they  are  not  dilated.  Con- 
vergent reaction  is  usually  so  well  retained  that  in  cases  of  doubt  prompt 
and  extensive  convergent  accommodative  reaction  points  to  reflex 
rigidity,  while  a  lazy  or  less  extensive  one  points  to  'incomplete  absolute 
rigidity.''  The  prodromal  signs  of  reflex  rigidity  are  limited  movement 
of  the  iris  imder  illumination,  without  impairment  of  the  convergent 
reaction,  slow  onset  of  the  Ught-reaction,  rapid  abatement  of  the  sphinc- 
ter tonus  upon  illumination  of  the  retina,  and  absence  of  secondary 
light-reaction  (Weiler).  While  in  cerebral  syphilis  there  may  be  all 
kinds  of  pupillary  disturbances  which  are  often  associated  with  other 
disturbances  of  ocular  muscles,  reflex  rigidity  of  the  pupils  is  but  rarely 
among  them. 

In  tabes  pupillary  symptoms  are  frequently  present  for  years  before 
the  signs  of  Westphal  and  Romberg  can  be  observed.  Their  absence  is 
a  valuable  differential  factor  against  the  hypochondriac  form  of  neuras- 
thenia (tabes  illusoria);  against  rheumatico-neuralgic  conditions,  which 
are  sometimes  regarded  as  incipient  tabes;  and  against  acute  ataxia 
and  the  so-called  neurotabes  peripherica  and  diabetica.  Should  the 
beha\dor  of  the  pupils  give  rise  to  doubts,  bladder  disturbances  (ischuria 
paradoxa)  may  be  of  diagnostic  importance,  as  they  are  frequently 
early  symptoms  of  genuine  tabas. 

Paralysis  of  the  oculopupillary  fibres  of  the  sympathic,  the  so- 
called  Horner's  symptom  complex,  is  of  general  practical  importance. 
This  symptom  complex  may  be  clearly  defined  or  somewhat  obscure. 
It  consists  of  myosis  due  to  paralysis  of  the  pupillary  dilator,  contrac- 
tion of  the  palpebral  fissure  due  to  drooping  of  the  upper  lid  and  slight 
elevation  of  the  lower  lid,  paralysis  of  the  superior  and  inferior  levators, 
exophthalmos,  paralysis  of  the  orbitalis  muscle  and  hypotony  due  to 
changes  of  the  vascular  tension  in  the  eye. 

The  direct  and  indirect  pupil  light-reflexes  are  present  in  most  cases, 
although  very  feeble.  Instillation  of  a  1  or  2  per  cent,  cocaine  solution 
will  not  dilate  the  pupil,  but  a  stronger  solution  of  atropine  will  do  so, 
owing  to  sphincter  paralysis. 

When  the  paralysis  is  fresh,  the  corresponding  side  of  the  face  is 
often  hypersemic,  while  in  paralysis  of  long  standing  it  is  paler  than  the 
other  side.  Perspiration  is  absent  on  the  affected  side,  wliile  on  the 
other  side  it  is  stimulated.    Gradually  facial  hemiatrophy  will  ensue. 
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Upon  stimulation  of  the  sjrmpathic,  the  pupil  becomes  dilated^  the 
corresponding  half  of  the  face  is  pale  and  perspires  more  than  the  other. 
The  reaction  to  light  is  affected  only  by  a  very  strong  stimulus. 

These  phenomena,  which  point  to  a  compression  of  the  eighth 
cervical  and  the  first  dorsal  nerve  and  of  the  corresponding  segments  of 
the  spinal  cord,  are  of  diagnostic  importance  for  affections  located  in 
the  lateral  parts  of  the  neck  or  in  the  highest  part  of  the  thorax  and 
posterior  mediastinum,  enlarged  cervical  glands  or  tumors,  goitre  ex- 
tending toward  the  lung,  unilateral  tuberculous  affections  of  the  apex 
of  the  lung,  or  pleurisy. 

Pupillary  reaction  in  the  infectious  diseases  of  childhood  has  dif- 
ferent signs.  It  is  present  in  varicella,  measles  and  scarlet  fever,  more 
or  less  reduced  or  absent  in  variola.  In  typhoid  fever  it  becomes  lazy 
when  complicated  by  a  pulmonary  affection.  In  infectious  endocarditis 
it  may  be  entirely  absent;  while  it  is  never  present  in  peritonitis.  The 
pupils  are  narrow  in  the  early  stage,  sometimes  also  at  the  climax  of 
epidemic  cerebrospinal  meningitis.  The  transition  in  paralytic  my- 
driasis points  to  a  destruction  of  nerve-fibres  and  is  therefore  ominous. 
Unilateral  dilatation  points  to  oculomotor  paralysis,  and  mediiun  or 
great  dilatation,  and  strikingly  lazy  or  almost  totally  arrested  reaction 
of  both  pupils,  point  to  general  cerebral  paralysis  and  impending  death. 

The  sudden  maximiun  dilatation  of  the  pupils  in  asphyxia  is  due  to 
a  paralysis  of  the  centres  of  the  autonomous  oculomotor.  When  admin- 
istering anaesthesia,  the  physician  stould  note  the  contraction  of  the 
pupils. 

Treatment. — Treatment  in  all  pupillary  disturbances  is  always 
dependent  upon  the  cause.  If  there  is  a  disturbing  bilateral  mydriasis, 
colored  protective  spectacles  of  various  tints  are  prescribed;  in  the 
imilateral  affection,  perhaps,  exclusion  of  the  affected  eye  by  an  opaque 
covering.  Palliative  treatment  consists  of  instillations  of  morphine- 
physostigmine  and  tinct.  of  opium.  Pilocarpine  is  less  desirable,  as  it 
will  later  lead  to  paresis  of  the  terminal  fibres  of  the  oculomotor  and,  by 
displacing  the  near  point  outward,  spasm  of  acconmiodation.  Exercises 
of  the  eye  at  the  near  point  with  convex  glasses,  and  induced  and  direct 
electric  currents  have  also  been  tried. 


XV.  AFFECTIONS  OF  THE  EXTERNAL  MUSCLES  OF  THE  EYE 

I.  ASTHENOPIA 

The  most  frequent  cause  of  muscular  asthenopia  is  insufficiency 
of  the  two  internal  rectus  muscles  in  convergence. 

Early  fatigue  of  the  eyes  in  near  work,  blurred  vision  of  near  objects, 
pressure,  burning,  lachrymation,  frontal  headache  of  varying  degrees, 
pain  even  on  looking  at  people  during  conversation,  twitching  of  the 
lids,  chronic  irritation  of  the  conjunctiva:  these  are  signs  of  muscular 
asthenopia.  To  recognize  this  condition,  the  distance  from  the  eye 
where  convergence  fails  is  measured,  while  an  object,  such  as  a  finger 
drawn  toward  the  nose,  is  seen  double.  A  more  exact  determination  of 
dynamic  convergence,  the  convergent  near  point,  is  obtained  with  Lan- 
dolt's  ophthalmodynamometer.  A  shining  point  in  a  darkened  room 
is  slowly  approached  toward  the  child  imtil  two  images  are  perceived. 
To  test  the  muscular  equilibrium  of  the  eyes,  or  to  determine  whether 
there  is  merely  latent  outward  squinting,  one  eye  is  covered  and  a  finger 
is  slowly  approached  to  within  25  cm.  of  the  centre  of  the  face.  It  is 
then  ascertained  whether  the  covered  eye  converges  and  focuses  in  the 
same  way,  or  at  least  nearly  so,  as  the  uncovered  eye  (orthophoria); 
or  whether  upon  removal  of  the  cover  the  eye  tiuns  inward. 

Graefe's  test  is  more  exact.  A  spectacle  frame  containing  one  prism 
of  10°  for  one  eye,  with  the  base  upward  or  downward,  is  used.  The 
patient  looks  fixedly  through  it  at  a  sheet  of  white  paper  at  a  distance 
of  25  or  30  cm.,  on  which  there  is  a  black  dot.  A  lighted  candle  may  be 
used  instead.  If  the  two  pictures  produced  by  the  prism  do  not  stand 
precisely  above  each  other,  but  are  latterly  displaced,  and  if  a  prism 
down  to  3°,  with  the  base  in,  does  not  make  the  two  pictures  stand 
vertically  above  each  other,  it  is  a  case  of  dynamic  (latent)  squint  or 
heterophoria,  or,  more  particularly,  dynamic  divergent  squinting  ex- 
ophoria,  which  deserves  attention.  The  eyes  are  expected,  without 
fatigue,  to  converge  at  a  distance  of  about  three  times  less  than  the 
average  working  distance.  Thus,  at  30  cm.  working  distance,  the  eyes 
should  be  able  to  converge  at  10  cm.,  and  so  on. 

The  degree  of  heterophoria  is  determhied  by  the  degree  of  the  prism 
which  makes  it  disappear,  or  corrects  it.  The  degree  of  deviation  can  be 
directly  read  off  on  Maddox's  tangent  scale,  an  instrument  which  also 
facilitates  the  equilibrium  test. 

Treatment. — In  hypennetropia,  convex  glasses  should  be  tried 
first,  as  they  often  give  the  desired  prismatic  effect  by  reducing  the 
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distance  between  the  centres  of  the  lenses.  If  they  do  not,  the  required 
prism  can  be  combined  with  them.  In  myopia,  the  reverse  procedure  is 
instituted  by  first  increasing  the  distance  between  the  centres,  and  after- 
wards making  a  prismatic  combination,  if  necessary.  In  emmetropia, 
simple  prisms  are  prescribed  with  bases  in.  As  a  rule,  none  but  3  to  4*^ 
are  borne  well,  because  stronger  ones  produce  color  dispersion  and 
unevenness  of  the  field  of  \dsion,  so  that  adducent  prisms,  for  instance, 
make  a  vertical  plane  appear  as  concave,  and  an  adducent  prism  as 
convex.  It  often  happens  that  children  can  be  suited  with  weaker 
prisms  than  correspond  to  the  mathematic  measurement  of  the  con- 
vergent defect.  As  anaemia  and  other  constitutional  weaknesses  are 
often  the  cause  of  the  motor  disturbance,  they  should  receive  proper 
medical  attention.  It  may  be  necessary  to  restore  orthophoria  by  a 
surgical  operation  (lengthening  the  external  rectus  muscle  or  shortening 
the  internal  rectus  muscle).  For  this  procedure,  however,  only  higher 
grades  of  latent  squinting,  say  from  8  to  10°,  are  suitable. 

Finally,  it  is  noteworthy  that  the  correction  of  this  disturbance  of 
balance  as  well  as  that  of  exophoria — weakness  of  the  external  rectus 
muscle,  which  occurs  less  often  than  the  insufficiency  of  the  internal 
rectus  muscle — may  under  certain  circumstances  effect  an  improvement 
of  localized  nervous  complaints  and  of  the  general  constitution.  Further- 
more, even  slight  degrees  of  heterophoria  may  cause  grave  nervous 
manifestations,  when  the  power  of  resistance  is  reduced  by  disease, 
fatigue,  or  a  neurotic  disposition.  This  is  also  true  of  the  vertical  de- 
flection, disturbance  of  the  vertical  position  of  rest,  and  especially  of 
the  so-called  upward  squinting.    (Compare  below.) 

2.  CONCOBOTANT  SQUIWT  (Strabismus  Concomitans,  Convergens  and  Diveroens) 

A  marked  degree  of  strabismus  can  be  recognized  with  the  unaided 
ej'^e  from  the  fact  that  there  is  no  central  fixation. 

An  apparent  strabismus  which  is  due  to  an  abnormal  position  of  the 
facial  line  to  the  ocular  axis  can  be  excluded  only  by  covering  one  eye 
and  observing  whether  the  other  one  makes  a  fixation  movement.  With 
a  very  great  angle  Y  (angle  between  the  facial  line  and  ocular  axis)  there 
is  an  apparent  divergence;  with  a  positive  angle  Y  there  is  an  apparent 
pathological  convergence  of  the  visual  axes,  the  facial  lines  being  parallel. 
In  order  to  find  out  whether  the  squinting  is  monolateral  or  alternating 
in  both  eyes  (alternating  strabismus),  a  hand  is  held  before  the  patient, 
who  is  requested  to  fix  it  alternately  in  the  right  and  left  halves  of  the 
field  of  vision  or,  in  upward  squint,  in  the  upper  and  lower  halves. 

If  the  same  eye  is  invariably  used  for  this  purpose,  the  strabismus  is 
monolateral.  When  the  fixing  eye  is  covered,  forcing  the  squinting  eye 
to  fix,  it  will  persist  in  this  position,  even  after  the  other  eye  has  been 
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liberated.  Otherwise  there  is  an  alternating  squint.  In  alternating 
concomitant  strabismus  the  opposite  eye  squints  in  every  \isual  lat^iJ 
half,  while  in  alternating  divergent  strabismus  the  eye  of  the  same  side 
will  usually  squint. 

The  degree  of  deviation  in  strabismus  is  determined  by  the  extent 
of  the  fixation  movement  which  occurs  in  the  squinting  eye  when  fixing 
objects  at  various  distances,  the  other  eye  being  covered. 

The  simplest  way  to  make  the  measurement  is  with  a  millimetre  rule, 
applied  to  the  lower  palpebral  margin.  Ha\'ing  alternately  covered  and 
imcovered  the  fixing  eye,  the  number  of  millimetres  can  be  read  off  by 
which  the  squinting  eye  deviates  from  the  normal  position.  A  more 
exact  method  consists  in  measuring  the  angle  of  squint,  which  means  the 
angle  formed  by  the  facial  line  of  the  squinting  eye  wdth  the  direction  it 
should  take  under  normal  conditions.  This  is  done  at  the  arc  of  the 
perimeter,  on  Maddox's  tangent  scale  or  with  Krusius's  disc-deviometer. 
By  this  method  also  vertical  deviations  may  be  estimated. 

The  relatively  frequent  occurrence  of  concomitant  convergent  stra- 
bismus in  hypermetropia  is  explained  in  the  following  manner.  Hyper- 
metropic persons  with  lowered  vision,  in  order  to  avoid  seeing  indistinctly 
with  both  eyes,  procure  a  sharp  retinal  picture  of  an  object  on  one  eye 
by  accommodating  the  same  very  strongly.  As  a  result  the  internal 
rectus  muscle,  working  sjoiergistically  with  the  ciliary  muscle,  contracts 
out  of  proportion  to  the  distance  from  the  object.  This  causes  the  eye 
to  turn  inward.  This  *'acconmiodative  squinting"  in  relative  hyper- 
metropia is  at  first  only  a  periodical  occurrence,  but  it  also  occurs  as 
one  symptom  of  fully  developed  concomitant  convergent  strabismus. 

Monolateral  divergent  concomitant  strabismus  is  often  due  to  a 
complete  exclusion  of  the  squinting  eye  from  the  binocular  vision  in 
consequence  of  unilateral  congenital  or  acquired  amblyopia  or  amaurosis 
of  the  highest  grade.  Permanent  divergent  strabismus  also  often  results 
from  periodic  or  djoiamic  divergent  squinting,  which  is  a  frequent  con- 
comitant manifestation  of  high-grade  myopia. 

The  difference  between  concomitant  and  paralytic  strabismus  is  this : 

As  a  rule,  in  concomitant  squinting  there  is  no  double  vision. 

In  paralytic  strabismus,  due  to  an  old  paralysis  of  one  or  more  external 
ocular  muscles  in  which  contracture  of  the  antagonist  or  antagonists  has 
taken  place,  and  which  is  manifest  when  the  eyes  are  at  rest,  the  patho- 
logical ej^e  will  not  return  when  looking  in  the  field  governed  by  the 
paralyzed  muscle. 

The  '* secondary"  deviation  of  the  normal  eye,  when  the  paralyzed 
eye  fixes,  is  greater  than  the  '^primary"  deviation  of  the  paralyzed  eye 
when  the  normal  eye  fixes.  As  a  rule,  both  are  alike  in  concomitant 
divergent  and  convergent  strabismus  without  upward  deflection. 
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In  actual  squinting,  where  concomitant  strabismus  has  not  existed 
for  a  long  time,  the  squinting  eye  deviates  more  or  less  from  the  normal 
direction,  but  accompanies  the  healthy  eye  in  all  directions.  The  ex- 
cursion of  both  eyes  is  therefore  the  same.  The  defect  is  distinctly 
visible  in  the  fixation  of  an  object. 

Concomitant  strabismus  is  not  often  congenital,  except  in  irr^jular 
formation  of  the  skull,  in  great  disproportion  in  ocular  equihbrium  and 
in  pathological  changes  of  the  eyes  with  reduced  visual  acuity. 

Concomitant  convergent  strabismus  is  caused  by  abnormal  insertion 
of  the  ocular  muscles,  hypermetropia,  anisometropia,  and  defective  de- 
velopment of  the  centres  regulating  fusion.  The  latter  condition  applies 
particularly  to  alternating  strabismus,  where  the  central  vision  of  both 


eyes  seems  to  be  ahke  or  normal.  Physically  weak  and  mentally  inferior 
or  precocious  children  seem  to  have  a  greater  tendency  to  its  develop- 
ment than  normally  developed  children.  External  causes  are  acute 
febrile  diseases  (pertussis,  measles,  scarlet  fever,  typhoid  fever,  etc.), 
violent  psychic  emotions  and  similar  factors. 

Monolateral  squinting  is  nearly  always  accompanied  by  considerable 
asthenopia.  It  is  either  congenital  or  acquired  from  non-use  of  the  eyes 
due  to  errors  of  refraction — in  convergent  strabismus,  usually  to  hyper- 
metropia or  hypermetropic  astigmatism;  in  divei^nt  strabismus,  chieSy 
to  high-grade  myopia  and  myopic  astigmatism.  Amblyopia  occurs  as  a 
consequence  of  corneal  spots,  opacities  of  the  lens  and  vitreous,  or  in- 
curable fimdus  diseases. 

Concomitant  convergent  strabismus  is  divided  into  preliminary  or 
truly  periodical,  constant,  monocular,  and  accidentally  alternating  or 
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fundamentally  alternating  squint.  Fixation  in  alternating  strabismus 
is  also  due  to  anomalies  of  refraction  and  the  muscular  equilibrium, 
and  occurs  alternately  in  either  eye.  Coincident  sursiun  or  deorsum  stra- 
bismus often  disappears,  as  the  inward  and  outward  squint  are  ciu-ed. 

Heredity  is  a  notable  factor.  Congenital  convergent  strabismus, 
with  unilateral  fimctional  irregularity  of  vision,  occurs  in  70  per  cent, 
of  the  cases  according  to  Jessen,  in  33  per  cent,  according  to  H.  Kohn. 
Worth  found  an  hereditary  history  in  51.78  per  cent. 

Upward  squint  also  occurs  alone  or  congenitally  on  the  same  basis 
as  lateral  squinting,  especially  when  the  orbits  are  not  level ;  it  may  also 
follow  cicatrization  in  the  orbit  (after  abscesses).  The  disturbance  of 
binocular  vision  occasioned  thereby  interferes  principally  with  the 
perception  of  horizontal  lines,  but  may  also  cause  persistent  headache, 
an  uneasy  feeling  of  vertigo  with  sympathetic  excitation  of  the  vagus 
system  and  grave  nervous  symptoms  of  the  stomach  and  heart.  Up- 
ward squinting  is  particularly  noticeable  when  the  effort  to  imite  the 
horizontal  outline  of  objects  with  both  eyes  is  not  supported  by  vertical 
lines.    It  is,  therefore,  especially  pronoimced  when  travelling  at  sea. 

Testing  for  vertical  strabismus  can  be  done  on  the  plan  of  E.  Miller. 
He  uses  two  planes,  70  cm.  square,  which  are  traversed  by  parallel  lines 
— one  light  with  black  lines  and  one  red  with  green  lines,  the  lines  being 
1  mm.  thick  and  8  mm.  apart.  When  an  upward  squinter  looks  steadily 
at  such  a  sheet,  held  horizontally  just  before  his  eyes,  after  a  few  seconds 
the  lines  will  waver  and  dance.  When  the  upward  squint  is  compen- 
sated by  a  prism,  the  wavering  of  the  Unes  disappears  and  the  sheet 
may  be  looked  at  for  any  length  of  time  with  perfect  ease. 

In  the  same  way  insufficient  convergence  and  its  compensation  by 
prisms  can  be  demonstrated  by  holding  the  lines  vertically. 

The  fact  that  pseudo-strabismus,  which  often  occurs  in  infants 
during  the  first  months  of  life,  is  also  present  in  gastric  and  other  dis- 
orders, has  no  significance. 

The  frequent  occurrence  of  asthenopia  of  the  squinting  eye  without 
recognizable  changes  is  often  a  consequence,  wholly  or  in  part,  of  its 
non-use.  It  has  often  been  observed  that  the  visual  acuity  is  impaired 
only  after  squinting  commences  and  that  it  is  distinctly  improved  after 
it  is  used  in  fixation.  Again,  the  percentage  of  cases  grows  with  am- 
blyopia of  the  squinting  eye,  as  well  as  the  degree  of  the  asthenopia  with 
duration  of  squint.  The  younger  a  child  the  more  easily  and  quickly 
can  amblyopia  be  removed  (Worth).  Attempts  have  been  made  to 
improve  asthenopic  squint  eyes  by  systematic  daily  exercise  with  read- 
ing glasses  strong  at  first  and  made  gradually  weaker,  with  large  type 
at  first  and  progressively  smaller,  the  healthy  eye  being  covered.  But 
material  improvement  in  visual  acuity  rarely  follows,  because  of  the 
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impracticability  of  using  the  squinting  eye  exclusively  for  months  and 
years  for  purposes  of  fixation. 

Treatment. — Slight  or  periodic  convergent,  concomitant  strabis- 
mus associated  with  hypermetropia,  with  one  eye  slightly  impaired,  is 
often  corrected  by  the  permanent  wearing  of  suitable  glasses.  Slight 
or  periodic  myopia  div^ergent,  concomitant  strabismus  is  also  often  cured 
by  the  early  and  exact  correction  of  the  myopia  and  myopic  astigma- 
tism. It  may  be  necessary  to  combine  the  convex  glass  with  an  abducent 
prism,  and  the  concave  glass  with  an  adducent  one.  Any  deflection 
downward  (hypophoria)  or  upward  (hyperphoria)  must  also  be  con- 
sidered. In  upward  squinting,  especially,  complete  compensation,  to- 
gether with  rapid  and  permanent  removal  of  all  nervous  symptoms,  is 
attained  by  a  prism  which  may  have  to  be  combined  with  a  glass  cor- 
recting any  refractive  error. 

The  following  operative  measures  used  to  correct  anomalies  of  the 
position:  Retroposition  by  resection  of  the  tendon  of  the  muscle  to  its 
bulbar  insertion  and  looping  of  the  severed  tendon;  advancement  of 
the  antagonist,  or  both  steps  together.  To  carry  out  these  operations 
or  to  decide  upon  their  exact  indication  and  method  of  execution  is 
exclusively  within  the  province  of  an  experienced  ophthalmic  surgeon. 
Even  in  their  hands,  and  in  spite  of  apparently  favorable  conditions 
and  the  greatest  caution,  success  is  mingled  with  failures.  Certain 
anatomico-physiological  anomalies,  above  all  congenital  insufficiency  of 
fusion,  or  abnormal  conditions  of  excitation  in  the  oculomotor  apparatus 
(Bielschowsky)  contribute  largely  to  unsuccessful  results.  The  faulty 
position  of  the  eyes  may  return;  or  after  the  operation  there  may  be 
such  persistent  and  annoying  double  vision  that  the  patient  wishes  the 
former  position  of  the  eyes  restored.  Caution  is  particularly  indicated 
in  operative  interference  in  neuropathic  divergent  strabismus.  It  has 
usually  been  present  from  early  childhood,  and  may  be  a  constant  or 
periodical  manifestation,  monocular  or  alternating. 

After  the  operation,  continued  exercises  for  vision  and  fusion, 
selection  of  the  proper  correcting  glasses,  maintaining  the  correct  posi- 
tion of  the  eyes,  and  preventing  recurrent  strabismus  are  indispensable. 
It  is  also  advisable  to  keep  both  eyes  closed  for  four  or  five  days  after 
the  operation,  changing  the  bandage  daily,  even  if  but  one  eye  has  been 
operated  upon;  this  facilitates  the  proper  healing-in  of  the  displaced 
muscle  and  may  prevent  a  secondary  operation. 

A  restoration  of  fusion  power,  sufficient  to  insure  binocular  vision, 
cannot  always  be  attained,  even  with  the  best  operative  results;  but  the 
younger  the  child,  the  sooner  will  it  be  secured.  This  is  true  of  stereo- 
scopic vision  also ;  but  even  there  it  is  ad\4sable,  after  the  squint  operation, 
to  continue  exercising  with  stereoscopic  pictures  (Dahlfeld,  Kroll,  etc.). 
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through  direct  affection  of  the  nuclei  of  t!ie  ocular  muscles  or  their 
supranuclear  centres  and  tracts.  The  cerebral  nerves  niay  be  directly 
injured  through  cranial  trauma,  notably  in  basal  fracture,  or  may  be- 
come damaged  by  secondary  cerebral  abscesses. 

In  primary  or  metastatic  tumors  of  the  brain  and  its  meninges 
there  are  often,  isolated  or  combined,  paralyses  and  nystagmus.  Con- 
genital or  acquired  syphilis  is  a  much  rarer  etiological  factor. 

For  diagnoHtic  purposes  it  is  important,  to  note  that  paralysis  of 
the  ocular  muscles  or  of  the  facial  nerve  is  often  the  only  sign  of  tuber- 
cular tumor,  especially  of  the  pons 
or  the  corpora  quadrigemma. 

Paralysis  of  \'isiou,  meaning 
the  disturbed  movement  of  associ- 
ated muscles  of  both  eyes,  prevent- 
ing both  eyes  from  looking  to  the 
left,  upward,  etc.,  is  due  to  central 
affections,  notably  of  the  region  of 
the  pons.  Central  disease  is  also 
responsible  for  paralysis  of  converg- 
ence and  divergence,  and  the  associ- 
ated spasms  of  the  ocular  muscles 
known  as  "deviations  conjugto." 

Diagnosis.  —  To  demonstrate 
paralysis  of  the  lateral  muscles  in 
the  eye  of  the  new-born  immedi- 
ately after  birth,  M .  Bartek  uses  the 
well-known  rotatory  nystagmus. 
Thus,  if  there  is  paralysis  of  the 
external  rectus  muscle  of  the  left  eye 
and  the  child  is  constantly  turned  to  the  right  with  the  head  erect,  the 
left  eye  will  never  go  beyond  the  median  line.  The  same  effect  is  observed 
in  half  turns  to  the  left.  For  older  children,  light  anaesthesia  is  required 
in  order  to  exclude  nystagmus  and  fixation. 

In  any  case,  consultation  with  an  ophthalmologist  is  advisable. 
Except  the  diagnosis  of  a  pronounced  abducent  or  oculomotor  paralysis, 
the  exact  determination  of  other  disturbances  in  the  motihty  of  the  eyes 
by  diplopia  and  other  tests  is  not  always  a  simple  matter.  This  is  spe- 
cially true  in  secondary  contracture  of  the  antagonists.  Diplopia  is  not 
always  a.s  easily  noticed  in  children  as  in  adults.  There  are  cases  of 
mouocular  psychogenic  diplopia. 

The  most  striking  symptoms  of  the  paralyses  are  defects  of  motility 
in  that  part  of  the  field  of  \T3ion  governed  by  the  paralyzed  muscle, 
diplopia;  of  "false  projection,"  facial  vertigo  disappearing  upon  closing 
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lids  produces  tenderness,  followed  by  pains  which  radiate  to  the  frontal 
and  temporal  regions.  These  and  similar  general  muscular  sjrmptoms 
gradually  decrease  in  the  course  of  the  disease  and  finally  disappear. 

Treatment. — ^For  marked  photophobia,  dark  gray  spectacles  should  be 
worn.    Frequent  instillations  of  suprarenin-cocaine  may  have  to  be  made. 

Spasms  of  convergence,  sometimes  occurring  in  neiu'otic  children, 
is  a  different  affection  from  abducent  paralysis.  While  in  the  former, 
as  a  rule,  the  ocular  excursion  is  normal,  during  fixation  only  one  eye 
will  follow  the  object.  In  paralysis  of  the  external  rectus,  excision  of 
the  globe  outward  is  limited. 

The  treatment  is  causal. 

4.  PARALYSIS  OF  THE  OCULAR  MUSCLES 

Depending  upon  the  location  of  the  lesion,  paralyses  of  the  ocular 
muscles  are  divided  into  central,  nuclear,  or  fascicular,  and  peripheral, 
basal,  or  orbital. 

Plate  XX  gives  a  general  survey  of  the  topographical  anatomy  of 
the  orbit  and  the  base  of  the  skull. 

Although  paralysis  of  the  ocular  muscles  is  very  rare  in  infancy, 
there  may  be  injury  to  the  nuclei  of  the  ocular  muscles,  especially  at 
birth,  the  result  of  moulding  or  prolonged  asphyxia;  chronic,  progressive 
ophthalmoplegia  which  appears  early,  but  remains  isolated  and  is  not  a 
disease  pertaining  exclusively  to  infancy. 

Etiology, — The  etiological  factor  in  infancy  is  tuberculosis  of  the  brain 
and  its  meninges.  Tubercular  cerebral  tumors  and  basilar  meningitis,  by 
raising  intracranial  pressure,  excite  inflammation  of  the  exposed  cranial 
nerves.  Enlarged  tubercular,  bronchial  glands  produce  irritative  lesions 
at  the  sympathic,  as  shown  by  an  inequality  of  the  pupils,  etc. 

Other  etiological  factors  are  acute  and  chronic  intoxications,  auto- 
intoxications, either  of  intestinal  origin  or  subsequent  to  primary  and 
secondary  renal  diseases.  Influenza  and  diphtheria  usually  produce 
paralysis  of  accommodation,  without  attacking  other  muscles.  The 
secondary  infections  of  the  ear,  such  as  otitis  media  occurring  in  the 
course  of  acute  infectious  diseases,  also  cause  paralysis  of  the  external 
ocular  muscles.  The  transitory  forms  of  paralysis  in  pertussis  are  due 
to  stagnation,  oedema  and  anaemia  of  the  brain,  while  the  persisting 
paralysis,  especially  that  of  vision,  is  nearly  always  due  to  cerebral 
hemorrhages.  Paralysis  following  scarlet  fever  and  measles  is  nearly 
always  due  to  a  secondary  infection  of  the  nose  and  accessory  sinuses, 
meningitis,  orbital  phlegmons  or  sinus  thrombosis. 

The  etiology  also  includes  diabetes,  cerebrospinal  meningitis,  and 
cerebral  infantile  paralysis.  Infantile  tabes  is  responsible  for  transitory 
paralyses.     Encephalitis  in  epidemic  poliomyelitis  produces  paralyses 


PLATE  XX 

On  the  RiRht,  the  Nerves;  on  the  Left,  the  Vessels  of  the  Orbits. 

A  A.  The  eyeballs.  The  musculi  levator  palpebrsD  superioria  and  rectus  superior  arc  removed,  also  the 
Hui)ra-orbitai  nerve  on  the  right. 

HB.  The  medial  cranial  fossa.  On  the  right  the  dura  is  completely  removed.  The  osseous  parts  are 
broken  away  in  order  to  show  the  muscles  and  nerves  underneath. 

C.  The  right  half  of  the  tentorium  cerebelli  is  kept  in  moderate  tension  by  the  corresponding  cerebellar 
111  iiiisphere  underneath,  and  is  illustrated  to  show  the  course  of  the  nervus  tentorii. 

C.  On  the  left  sUlv  \\io.  tentorium  is  partially  dissected  away,  showing  the  cerebral  nerves  from  the  seventh 
to  the  twelfth,  which  are  hidden  on  the  right  .side. 

I.  Right  olfactory  nerve.    The  course  of  the  ethmoidal  nerve  is  represented  on  the  lamina  cribrosa. 

II.  The  optic  nerves,  on  the  left  with  their  sheaths,  on  the  right,  the  nerve-trunk  is  exposed  in  the  orbit. 

III.  The  motor  oculi  in  its  course  to  the  orbit,  where  it  sends  the  short  or  motor  root  to  the  ciliary  gan- 
glion. 

IV.  Trochlear  nerves  slightly  displaced  medially  from  the  first  branch  of  the  trigeminus,  ramus  primus 
nervi  trigemini,  in  order  to  show  the  sympathetic  root  for  the  ophthalmic  ganglion. 

IVe.  Insertion  of  the  trochlear  nerve  in  the  superior  oblique  ocular  muscle. 

V.  Trigeminus.    The  fifth  root  is  surrounded  by  the  tentorium  cerebelli. 

VI.  Abducens  nerve.  The  course  of  the  nerve  in  the  sinus  cavernosus,  its  position  in  relation  to  the  other 
nerves  in  the  fissura  orbitalis  superior,  and  the  insertion  in  the  external  rectus  muscle  are  brought  to  view. 

VII.  Facial  nerve  of  the  left  side  which  together  with  the 

VIII.  Acoustic  auditory  nervo  enters  into  the  porus  acusticus  internus. 

IX.  Glossopharyngeal  nerve. 

X.  Vagus  nerve. 

XI.  Accessory  nervo. 

XII.  Hypoglossal  nerves.    The  figure  XII  is  on  the  resected  medulla  oblongata. 

1.  Gasserian  ganglion. 

2.  The  third  branch  of  the  trigeminus  passes  immediately  after  its  origin  through  the  foramen  ovale. 

3.  The  second  branch,  running  through  the  medial  cranial  fo.ssa  anteriorly  toward  the  foramen  rotundum 
in  order  to  proceed  through  the  latter  to  the  fossa  spheno-palatina. 

4.  The  first  branch  (the  ophthalmic),  from  which  the  supra-orbital  nerve  has  been  dissected  away. 

5.  Sympathetic  root  or  trophica  ganglii  ciliaris. 
G.  Long  root  or  sensitiva  ganglii  ciliaris. 

7.  Abducens  nerve. 

8.  Short  root  or  motoria  ganglii  ciliaris. 
0.  Ciliary  or  ophthalmic  ganglion. 

10.  The  short  ciliary  nerves  emanating  from  the  ganglion  pass  partly  at  the  outer,  partly  at  the  lower 
side  of  the  optic  nerve  anteriorly  to  the  sclera,  which  is  perforated  by  the  ganglion.    The  short  ciliary  nerves, 

irriving  underneath  the  optic  nerve,  fu.«»e  with  the  long  ciliary  nerves  coming  from  the  nasociliary  nerve  (12) 
anfl  pass  together  through  the  inner  and  upper  side  through  the  sclera. 

11.  The  lachrymal  nerve,  emanating  from  the  first  root,  is  embedded  in  the  partly  visible  lachrymal 

^l:ind. 

12.  Nasociliary  nerve,  having  given  off  the  long  ciliary  nerve  and  the  infratrochlear  nerve,  passes  under- 
neath the  internal  oblique  ocular  muscle  to  the  foramen  ethmoidalo  and,  giving  off  a  few  threads  to  the  mucosa 
(.1  tlio  ethmoidal  cells,  passes  through  the  foramen  cribrosum  to  the  nasal  cavity. 

13.  Nervus  tentorii,  emanating  from  the  first  root,  encircles  with  its  two  roots  the  trochlear  nerve,  takes  a 
backward  course,  and  is  lost  in  the  tentorium  of  the  sinus  transversus. 

14.  Supra-orbital  nerve. 
15i'.  Infratrochlear  nerve. 
15«.  Supratrochlear  nerve. 

10.  Lachrymal  nerve,  inserted  with  two  branches. 

17.  Nervus  subcutaneus  malie,  visible  in  the  deep-lying  parts. 

18.  Fusion  of  the  same  with  the  nervus  lacrimalis. 

19.  Nervus  buccinatorius,  passing  through  the  musculus  pterigoideus  externus,  and  giving  off  a  ramus 
'ernporalis  at  the  outer  side  of  the  muscle. 

20.  External  pterygoid  nerve. 

21.  Nervi  temporales  profundi  (anterior  and  posterior). 

22.  Nervus  massetericus. 

23.  Nervus  auriculo-temporalis. 

21.  Nervus  petrosus  superficialis  mojor. 

25.  Weak  nervus  petrosus  superficialis  minor. 

Ca.a.,  carotid  interna;  a.o.,  art.  ophthalmica;  t.r.a.,  vasa  ethmoidalia  ant.;  r.r.p.,  vasa  ethmoidalia  post.; 
'  '!■.,  art.  and  vena  meningea  media;  S.c,  sinus  circularis;  S.ca.,  sinus  cavernosus;  S.p.,  sinus  petrosus  superior; 
/'/>  ,  plexus  basilaria;  V.c,  vena  cerebri  media;  V.o.m.,  van  ophthalmo-meningea;  S.sph.,  sinus  sphenopanetalis; 
I  .<'..  vena  ophthalmica  sup.;  V.i.,  vena  ophthalmica  inf.;  r./.,  vena  lacrimalis;  r.r.,  vena;  vorticos». 
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the  paralyzed  eye;  and,  finally,  the  characteristic  faulty  head  posture, 
which  is  assumed  to  correct  the  visual  disturbance. 

As  to  the  differential  diagnosis,  the  remarks  made  on  p.  312  hold 
good  here,  with  this  addition:  one  of  the  reasons  why  examination  of 
the  secondary  deviation  is  so  important  is  that  from  it  slight  defects  of 
motility,  due  to  slight  paresis,  and  their  direction  can  be  recognized. 

The  characteristic  feature  of  cicatricial  fixation  of  the  globe,  due 
to  injury  or  orbital  phlegmons,  and  which  may  resemble  paralysis  of  a 
muscle,  is  the  distinct  retraction  of  the  globe  which  takes  place  with 
maximum  adduction  if,  for  example,  the  external  rectus  muscle  is  cica- 
tricially  adherent.    The  treatment  is  principally  causal. 

In  paralysis  of  the  facial  nerve  and  the  muscles  supplied  by  the 
oculomotor,  trochlearis,  and  abducens  the  galvanic  current  is  applied 
as  an  adjuvant  in  several  ways. 

(1)  The  entire  globe  may  be  galvanized,  so  that  the  place  corre- 
sponding to  the  paralyzed  muscle  is  invaded  by  the  active,  round-plate 
electrode  of  4  to  5  cm.  diameter.  The  indifferent  electrode,  consisting 
of  a  plate  7  cm.  wide  and  10  cm.  long,  is,  according  to  Erb  and  Driver, 
best  applied  to  the  occiput,  so  that  the  entire  motor  tract  of  nerve  con- 
duction may  be  included.  The  nape  of  the  neck  and  the  forehead  are 
used  for  the  same  purpose.  A  1  to  3  Ma.  strength  current  is  employed. 
In  all  cases  care  should  be  taken  in  making  and  breaking  the  current 
very  slowly,  applying  a  very  finely  graded  rheostat,  as  otherwise  un- 
pleasant subjective  sensations  of  light  may  result  and  very  susceptible 
children  be  seized  with  headache  and  vertigo. 

(2)  If  the  seat  of  the  paralysis  is  intracranial,  galvanization  (1-3 
Ma.)  transversely  through  both  orbits,  from  one  temporal  bone  to  the 
other,  or  from  one  mastoid  process  to  the  other,  has  been  recommended. 

(3)  Galvanization  as  in  (1)  with  a  small,  knob-like  electrode  pressed  as 
deeply  as  possible  into  the  paralyzed  ocular  muscle,  the  lids  being  closed. 

Each  treatment  should  last  from  IJ/^  to  3  minutes.  At  first  one 
treatment  is  given  daily,  later  the  intervals  are  longer.  They  should 
not  produce  more  than  a  slight  sensation  of  burning.  Improvement  is 
recognized  by  the  degree  in  which  the  double  images  approach  each 
other,  and  the  field  of  vision,  in  which  only  one  image  is  perceived,  is 
enlarged.  This  may  occur  rapidly,  leading  to  a  cure,  or  it  may  extend 
over  several  weeks  or  months.  Should  galvanization  not  lead  to  success 
after  six  or  eight  weeks,  it  is  useless  to  continue  this  form  of  treatment. 
Simultaneous  galvanization  of  the  spinal  cord,  such  as  is  generally 
practised  in  tabes,  is  said  to  support  the  effect  by  exciting  the  sjTnpathic. 

Portable  apparatus,  kept  in  good  condition,  can  be  used,  but  it 
must  be  provided  with  a  rheostat  and  galvanometer.  The  electrodes 
should  always  be  wet  and  their  material  in  good  condition,  so  as  to 
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prevent  caustic  eflfect.  The  current  is  best  applied  during  absolute 
silence,  and,  after  the  application  is  over,  perfect  rest  for  ten  or  fifteen 
minutes  should  be  enjoined. 

Michel  recommends  ''orthopaedic"  treatment  in  the  following 
manner:  the  globe  having  been  anaesthetized  by  cocaine-adrenalin, 
the  conjunctiva  is  seized  with  fixation  forceps  over  the  insertion  of  the 
paralyzed  muscle,  and  the  eye  is  drawn  several  times  (for  one  or  two 
minutes)  to  and  fro  in  the  direction  of  the  muscle  beyond  the  border 
of  contraction  at  either  side.  Children  are  apt  to  oflfer  considerable 
resistance  to  this  proceeding,  but  the  necessity  for  resorting  to  it  exists 
only  in  cases  where  early  contracture  of  the  antagonist  threatens. 

As  to  the  value  of  prismatic  treatment,  opinions  differ.  Strong 
prisms  over  six  degrees  are  unsuitable,  owing  to  their  weight  and  color 
dispersion.  It  is  useful  to  distribute  the  effect  uniformly  over  both  eyes. 
In  paralysis  of  the  external  rectus  muscle  of  the  right  eye,  for  instance, 
which  can  be  corrected  by  a  six  degree  prism,  one  of  three  degrees  each  is 
placed  before  each  eye,  with  the  bases  out.  By  gradually  reducing  the 
strength  of  the  prism,  almost  fusing  the  double  images,  there  is  no  doubt 
that  in  prognostically  favorable  positions  increased  innervation  of  the 
paralyzed  muscle  will  be  incited. 

In  order  to  prevent  accidents,  in  annoying  diplopia,  alternate 
spectacles  may  be  worn.  They  are  provided  either  with  a  black  metal 
diaphragm  or  a  transparent  glass,  so  that  when  the  vertigo,  occasioned 
by  misorientation,  is  not  excessive,  the  healthy  or  the  affected  eye  can 
be  used  for  vision  alternately,  and  at  the  same  time  the  paralyzed  muscle 
exercised. 

As  the  paralysis  subsides,  exercise  with  both  eyes,  once  or  twice 
daily,  is  useful,  the  child  attempting  to  fix  with  binocular  vision  a  hand 
which  is  slowly  moved  in  the  motor  direction  of  the  paralyzed  muscle. 

The  question  of  operative  measures  directed  to  the  relief  of  diplopia, 
or  of  strabismus  due  to  secondary  contracture  of  the  antagonist  of 
the  paralyzed  muscle,  should  be  left  to  the  discretion  of  the  ophthal- 
mologist. This  treatment,  however,  may  occasion  greater  difficulties, 
under  certain  circumstances,  than  removal  of  non-paralytic  strabismus. 

A  warning  should  be  sounded  against  premature  operative  inter- 
ference, because  even  after  months  of  stubbornness  paralysis  may  dis- 
appear spontaneously,  or  yield  to  suitable  general  treatment. 


XVL  DISEASES  OF  THE  ORBIT 

I.  INFLAMMATIONS  OF  THE  ORBIT 

Orbital  inflammations  are  very  dangerous,  both  to  vision  and  to 
life.  In  addition  to  tests  for  leukaemia,  pseudo-leukaemia,  syphilis  and 
tuberculosis,  an  examination  of  the  nose  and  accessory  sinuses  is  in- 
dicated. Rhinogenical  disease  with  orbital  complications  demands,  in 
the  first  place,  early  local  treatment,  while  cwbital  changes  due  to  a 
general  affection  are  treated  according  to  conditions  with  arsenic,  anti- 
syphilitic  or  anti-tuberculous  medication.  In  these  cases  cure  is  fol- 
lowed by  a  prompt  retraction  of  a  prolapsed  or  displaced  globe  and  an 
improvement  of  vision. 

Affections  of  the  nasal  accessory  sinuses  occur  more  frequently  in 
childhood,  according  to  Onodi,  than  has  heretofore  been  supposed. 
Infectious  diseases  usually  involve  the  accessory  sinuses  of  children: 
this  is  particularly  true  of  scarlet  fever.  But  in  the  first  years  of  life  it 
is  difficult  to  establish  the  pathological  facts,  and,  besides,  therapeutic 
measures  in  that  period  are  rather  limited. 

In  suppuration  of  the  nasal  accessory  sinuses,  the  orbital  contents 
become  displaced,  and  are  directly  affected  by  the  inflammatory  process. 
The  optic  nerve  is  especially  susceptible,  producing  a  retrobulbar  neu- 
ritis or  thrombosis  of  the  optical  vessels.  The  subjective  symptoms  are 
those  of  neuralgia:  pains  in  the  neighborhood  of  the  eyes,  especially  in 
the  supra-orbital  ner\'e,  a  sensation  of  orbital  pressure,  increased  lachry- 
mation  and  a  slight  irritation  of  the  conjunctiva,  along  with  other  func- 
tional disturbances. 

The  following  functional  details  should  be  obser\'ed  in  infants  and 
young  persons : 

Constriction  of  the  orbit  and  displacement  of  the  globe  by  dilatation 
of  the  accessory  sinuses  in  consequence  of  a  mucocele;  acute,  simple, 
non-ulcerative  orbital  periostitis,  notably  after  scarlet  fever,  combined 
with  tenderness  of  the  lower  wall  of  the  frontal  sinus,  with  painless 
muscular  paresis  (ptosis  and  paresis  of  the  superior  and  internal  rectus 
muscles),  swelling  of  the  lids,  and  perhaps  protrusion  of  the  globe;  and 
finally  subperiosteal  abscesses  following  carious  destruction  by  inflam- 
mations adjacent  to  the  orbit, — processes  which  may  also  occur  simul- 
taneously. 

The  diagnosis  of  orbital  periostitis  secondarj*^  to  nasal  or  sinus 
disease  is  suggested  by  the  history,  the  presence  of  pus,  polyps  and  hyper- 
trophic growths  in  the  nose,  tenderness  of  the  orbital  roof  and  inflam- 
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matory  swelling  of  the  lids.  If  the  nasal  findings  are  negative,  the  onset 
of  paresis  of  the  superior  levator  and  the  superior  and  internal  recti, 
simultaneously  with  acute  coryza,  is  of  importance.  In  more  than 
fifty  per  cent,  of  the  cases,  the  abscesses  and  inflammations  are  of  rhino- 
genic  origin.  They  also  occur  as  metastatic  processes  in  endocarditis, 
pulmonary  abscess,  pyaemia,  etc.;  but  it  is  important  to  note  that  there 
are  also  closed  empyemas  which  cannot  be  revealed  by  rhinological 
examination,  and  that  a  primary  suppuration  of  the  accessory  sinuses 
may  have  already  healed. 

In  making  a  differential  diagnosis,  it  is  a  noteworthy  fact  that  cario- 
necrosis  of  the  sphenoid  may  be  caused  by  syphilis  and  that  the  only 
symptom  of  an  empyema  of  the  sphenoid  cavity  may  be  an  affection  of 
the  optic  ner\'e.  The  early  involvement  of  both  optic  nerves  points  to 
the  seat  of  the  primary  tuberculous  focus  in  the  sphenoid  body,  as  against 
a  posterior  ethmoid  cell. 

In  initial  optical  complication  following  empyema  of  the  sphenoid 
cavity,  central  scotomata  are  generally  due  to  toxic  amblyopia  or  affec- 
tions of  the  optic  ner\'e,  consequent  upon  locaUzed  intracerebral  af- 
fections, etc.,  while  in  sinus  disease  the  inflammatory  process  involves 
the  intracanalicular  and  intra-orbital  parts  of  the  optic  nerve  first, 
producing  disturbances  in  the  \dsual  field  in  the  form  of  relative  central 
scotoma  for  colors.  Birch-Hirschfeld,  however,  observed  a  central 
scotoma  as  an  early  symptom  of  sinus  diseases,  and  van  der  Hoeve  an 
enlargement  of  the  blind  spot. 

The  ophthalmological  picture  of  this  neuritis  often  shows  consider- 
able stagnation  of  the  venous  flow  at  the  disc,  which  later  becomes  a 
fresh  papillitis  with  blurred  borders,  radial  striation  and  peripapillary 
oedema.  Choked  disc  is  not  often  present.  In  cranial  osteomyelitis, 
which  is  suggested  by  inflammatory  swelling  and  abscess  formation 
located  outside  the  territory  of  the  affected  cavity,  tests  for  syphilis 
should  be  made  before  operation  is  resorted  to. 

Mucocele  may  be  associated  with  a  more  or  less  pronounced  pro- 
trusion of  the  globe  outward  and  sometimes  downward,  and  with  an 
elastic,  roundish  tiunor  at  the  upper  inner  can  thus  that  can  be  slightly 
pushed  back  through  a  palpable  osseous  gap  toward  the  frontal  cavity 
of  the  ethmoid  cells.  Its  beginning  is  slow  and  relatively  painless.  In 
differential  diagnosis  must  be  considered  cysts  and  malignant  tiunors, 
including  those  of  the  lachrymal  glands.  However,  mucocele  may  also 
begin  more  laterally  and  behind  the  supra-orbital  notch  and  be  of  coarser 
consistency.  Finally,  there  occur  osteophytes,  as  a  consequence  of 
inflammatory  irritation  in  the  periosteum  of  the  accessory  sinuses, 
which  may  simulate  exostosis  or  mixed  osteoma.  I  observed  a  case  of 
this  kind  as  long  ago  as  1885. 
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The  prognosis  of  mucocele  is  good,  unless  complicated  by  an  acute 
inflammation.  Operation  for  a  small  mucocele  may  lead  to  a  complete 
return  of  the  normal  state,  while  in  large  ones,  to  at  least  partial  correc- 
tion of  the  displaced  globe.  An  otherwise  uncompUcated,  non-ulcerative 
periostitis  may,  so  far  as  life  is  concerned,  terminate  favorably,  but 
leave  behind  permanent  paresis  of  the  affected  ocular  muscles.  Sub- 
periosteal abscesses  may  permanently  impair  the  function  of  the  ocular 
muscles  and,  when  extending  posteriorly,  injure  the  optic  nerve  and 
involve  the  brain.  After  spontaneous  evacuation  or  a  simple  incision, 
a  fistula  usually  remains.  In  phlegmons,  especially  when  accompanied 
by  high  fever,  permanent  operative  injury  to  the  optic  nerve  and  trans- 
mission to  the  intracranial  cavity  is  more  likely  than  in  ulcerative  perios- 
titis. Further  details  will  be  found  on  p.  325.  In  destruction  of  the 
osseous  wall  of  the  sphenoid  cavity  due  to  syphilis  and  in  deep  tuber- 
culosis of  the  orbit,  fatal  termination  has  occurred  by  the  spreading  of 
the  cario-tubercular  process  to  the  meninges  and  intracranial  cavity. 
When  one  considers  that  even  after  operations  which  technically  were 
not  particularly  difficult  fatal  meningitis  has  occurred,  it  is  impossible 
to  make  an  absolutely  favorable  prognosis  of  the  major  or  so-called 
radical  operation  on  the  frontal  cavity  and  ethmoid  bone.  Nor  do  the 
cosmetic  results  of  radical  operations  from  without  always  give  satis- 
faction; disturbances  of  the  ocular  muscles  occur  often,  although  they 
are  only  transitory,  and  nasal  secretion  is  not  always  arrested. 

As  to  the  visual  disorders,  those  occasioned  by  relatively  fresh 
neuritis  of  the  optic  nerve  are  followed  by  complete  restitution  of  the 
\nsual  function,  unless  the  papillomacular  bundle  has  been  considerably 
damaged  and  unless  there  is  absolute  central  scotoma.  However,  reciu*- 
rent  closure  of  the  ostimn  or  ostia  of  the  sphenoid  cavity  may  cause  a 
fresh  retrobulbar  neuritis,  even  though  a  broad  incision  has  been  made. 
The  orbital  section  of  the  optic  nerve  seems  to  be  particularly  endangered 
by  affections  of  the  maxillary  cavity.  The  nerve  in  the  optic  canal  is 
equally  endangered  by  suppiu'ation  of  the  accessory  sinuses,  which  are 
very  apt  to  cause  choked  disc.  The  optic  nerve  may  be  affected  by 
subsequent  intracranial  suppuration. 

It  is  an  important  fact  that  the  acute  suppiu'ation  of  the  accessory 
sinuses  in  scarlet  fever  may  run  such  a  rapid  course  that  the  orbital 
compUcation  is  the  first  sign  of  sinusitis. 

Treatment  in  the  first  place  is  causal,  and  particularly  rhinologic; 
the  first  measures  are  conservative,  although  in  most  cases  operative 
interference  will  be  required  later.  It  is  very  often  possible  either  to 
prevent  orbital  affection  or  to  cure  it  and  non-suppurative  orbital  in- 
flammations not  accompanied  by  great  pain  or  material  elevation  of 
temperature  by  liberal  local  application  of  cocaine-adrenalin  and  other 
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remedies,  including  diaphoresis.  In  a  case  of  retrobulbar  neimtis  due 
to  suppuration  of  the  accessory  sinuses,  slowly  but  steadily  increasing 
amblyopia  was  strikingly  improved  by  painting  the  posterior  nares 
with  cocaine-adrenalin  during  examination. 

In  fresh,  retrobulbar  neuritis  of  uncertain  cause,  exploratory  opening 
of  the  ethmoid  cells  and  sphenoid  cavity  must  be  considered,  imless  they 
are  undoubtedly  healthy.  The  surrounding  cells  may  disclose  extensive 
polypoid  degeneration,  even  without  noticeable  pathological  secretion. 

In  chronic  sinusitis  and  suppuration  of  the  frontal  sinus,  and  in 
ethmoid  cells  located  well  forward,  without  sjonptoms  of  stagnation  or 
fetor,  endonasal  treatment  usually  eflfects  evacuation  of  pus,  thereby 
preventing  complications. 

Drainage  of  the  affected  sinus  through  the  nose  is  possible  when 
the  sphenoid  cavity  and  the  cribriform  bone  are  involved,  provided  the 
processes  are  not  too  fulminant  and  have  not  led  to  perforation.  This  is 
true  also  of  mucoceles  of  the  cribriform  bone,  whose  walls  are  neither 
too  thick  nor  too  rigid.  On  the  other  hand,  intranasal  operations  on 
suppurating  sinuses  very  often  cause  an  exacerbation  of  the  inflammation, 
aggravating  a  previously  slight  orbital  complication  so  that  discoloration 
of  the  lids,  exophthalmos  with  fever  and  tenderness  may  follow.  Even 
suppurative  meningitis  with  fatal  termination  has  occurred  in  intranasal 
evacuation  of  the  ethmoid.  The  treatment  of  sphenoid  affections  with 
astringent  irrigations  is  not  without  danger,  even  in  the  hands  of  an  experi- 
enced rhinologist.  After  one  of  these  operations  a  grave  orbit  inflamma- 
tion with  subsequent  panophthalmia  followed,  and  the  patient's  Ufe  was 
saved  only  by  extensive  incision  of  the  orbit  from  above  and  outward. 

Operative  treatment  is  necessary  in  mucocele  in  non-suppurative 
orbital  inflammation,  when  the  pain  increases  and  the  fever  rises,  and 
in  orbital  inflammations  accompanied  by  suppuration  or  high  tempera- 
ture. In  empyema  due  to  transitory  occlusion  of  the  ostimn,  the  cavities 
should  be  at  once  incised,  unless  cocaine-adrenalin  causes  immediate  and 
permanent  opening  of  the  ostium.  So  far  as  the  sphenoid  cavity  is 
concerned,  this  is  nearly  always  necessary  in  acute  retrobulbar  neuritis. 
In  this  procedure  it  is  important,  especially  for  the  prevention  of  post- 
operative meningitis  and  cranial  osteomyelitis,  to  evacuate  the  affected 
cavities  thoroughly,  and  especially  an  infected  suppurative  maxillary 
antrum.    Luc-Caldweirs  method  is  the  best. 

As  to  operative  complications,  meningitis  has  repeatedly  been 
caused  by  osseous  fissures,  due  to  rough  operation  with  blunt  chisels. 
Suppuration  of  the  maxillary  antrum  is  due  to  caries  of  the  teeth,  com- 
plicated, perhaps,  by  suppuration  of  the  frontal  cavity  and  ethmoid 
cells.  Like  the  latter  and  pansinusitis,  it  threatens  life  itself  by  subse- 
quent meningitis  or  cranial  osteomyelitis  and  extradural  or  cerebral 
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abscesses.  In  these  conditions,  puncture  from  the  medial  nasal  tract 
may  produce  orbital  complications,  when  the  lower  orbital  wall  is  very- 
near  the  lateral  part  of  the  medial  nasal  wall  or  is  partly  fused  with  it. 
Puncture  from  the  lower  nasal  tract  is  also  dangerous  when  the  orbital 
base  descends  deeply  into  the  maxillary  cavity.  In  both  cases  the  orbit 
can  be  easUy  mjured,  and  insufflation  of  air  through  the  puncture  needle 
may  cause  emphysema  of  the  orbit;  or  an  attempt  at  irrigation  of  the 
maxilla  may  cause  a  suppiu'ative  infiltration  of  the  orbital  tissue.  Detach- 
ment of  the  trochlearis,  which  is  part  of  Killian's  method  of  operation  on 
the  frontal  cavity,  may  lead  to  permanent  disturbance  of  motility. 

2.  SEROUS  INFILTRATION  AND  PHLEGMON  OF  THE  ORSrr 

Serous  infiltration  of  the  orbit  originates  either  from  a  lid  process, 
as  in  erysipelas,  glanders  and  anthrax,  or  from  a  so-called  specific  me- 
tastasis or  pyaemic  infection,  as  in  measles,  scarlet  fever,  variola,  diph- 
theria, glanders,  typhoid  fever,  influenza,  meningitis  or  septicaemia. 
Septic  orbital  emboli,  however,  also  occur  with  less  striking  symptoms. 

The  affection  causes  violent  pain  in  the  deep  parts  of  the  orbit. 
Cerebral  sjonptoms,  such  as  cephalalgia,  vomiting,  numbness,  slow 
pulse  with  more  or  less  elevated  temperature  and  gastric  disturbances, 
are  not  rare.  The  motility  of  the  eyeballs  is  impaired,  and  the  disease 
displaces  the  globe,  either  straightforward  or  obliquely.  The  lids  are 
very  oedematous  and  hyperaemic,  while  the  conjunctiva  is  congested  and 
chemotic.  In  pronounced  cases,  the  upper  eyelid  is  immovable  and 
drooping.  The  globe  and  its  vicinity  feel  hard ;  should  perforation  ensue, 
a  yellowish  tumor,  which  later  fluctuates,  arises  at  a  circumscribed  point 
on  the  conjunctiva  or  skin  of  the  lid.  With  evacuation  of  the  pus  all 
these  manifestations  are  gradually  relieved.  Inflammation  of  the  optic 
nerve,  compression  or  thrombosis  of  its  vessels,  retinal  hemorrhages  or 
detachment,  are  sometimes  complicated  by  ulceration  of  the  cornea, 
owing  to  pmnlent  chorioiditis  or  defective  closure  of  the  lids. 

Differential  Diagnosis. — Similar  symptoms  are  produced  by  throm- 
bosis of  the  cavernous  sinus,  which  has  been  observed  as  a  metastatic 
process  in  measles  and  scarlet  fever.  Its  occurrence  is  often  due  to  caries 
of  the  petrous  bone,  to  dental  suppuration  or  phlegmonous  tonsillitis, 
or  the  result  of  septic  thrombosis  of  the  orbital  veins  secondary  to  the 
orbital  inflammation, — as,  for  instance,  after  chronic  erysipelas  of  the' 
lids.  In  sinus  thrombosis,  however,  there  are  doughy  oedemata  in  the 
mastoid  region. 

In  marantic  thrombosis,  which  generally  attacks  the  superficial 
sinuses,  ocular  symptoms  are  relatively  rare,  certainly  rarer  than  in  the 
phlebitic  form.  Thrombosis  resulting  from  inflammatory  processes  in 
the  orbital  region  usually  affects  the  sinus  cavemosus. 
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It  is  distinguished  from  metastatic  pmailent  ophthalmitis,  in  which 
the  infiltration  always  involves  the  adjacent  orbital  fat  more  or  less,  by 
the  fact  that  the  ocular  contents  are  not  diseased.  Secondary  inflam- 
matory changes  in  the  ocular  fundus  are  entirely  absent  in  non-purulent 
tenonitis,  but  they  have  been  observed  in  influenza  and  erysipelas. 
Perforation  of  the  globe  does  not  occiu*.  A  circumscribed  orbital  infiltra- 
tion, which  occurred  in  a  few  cases  of  influenza  with  severe  supra-orbital 
neiu^algia,  underwent  complete  involution  when  treated  with  hot  ap- 
plications. 

The  earlier  the  abscess  is  drained  the  better  is  the  prognosis  in 
metastatic  orbital  inflammations,  as  suppiu-ative  meningitis  and  cerebral 
abscess  are  thus  prevented.  Nevertheless,  atrophy  of  the  optic  nerve 
may  reduce  vision  decidedly.  It  may  indeed  be  completely  destroyed 
by  detachment  of  the  retina  or  vitreous  infection,  or  by  panophthalmitis 
following  suppurative  corneal  infiltrates. 

Metastatic  bilateral  orbital  phlegmon,  which  is  a  very  rare  affection, 
has  been  observed  as  a  suppiu^ative  thrombosis  of  the  sinus  cavemosus 
and  the  orbital  veins  in  measles  and  other  affections.  Its  prognosis  is 
extremely  unfavorable. 

Treatment. — Ice  compresses  will  often  reUeve  pain.  The  most 
important  point,  however,  is  to  prevent  the  spreading  of  the  suppura- 
tion toward  the  cranial  cavity.  With  this  end  in  view,  the  retrobulbar 
pus  focus  is  opened,  as  early  as  possible,  by  a  deep  pimcture  with  a 
pointed  scalpel  at  the  place  where  the  suppuration  is  suspected,  or 
where  the  fluctuation  is  most  distinctly  felt.  The  wound  is  enlarged 
after  the  primary  drainage.  The  cavity  is  then  carefully  irrigated  with 
a  3  per  cent,  boric  acid  solution,  loosely  packed  with  iodoform  gauze, 
and  covered  with  a  monocular  bandage.  This  is  repeated  daily,  imtil 
the  abscess  has  completely  healed.  Should  there  be  loss  of  corneal 
substance  from  a  purulent  process,  the  bandage  should  be  a  duplex  one, 
as  it  accelerates  heaUng.  Simultaneous  purulent  chorioiditis  requires 
treatment  as  described  on  p.  253.  Cases  of  this  kind  should,  therefore, 
be  referred  to  the  ophthalmologist  without  delay. 

Non-suppurative  tenonitis  undergoes  the  quickest  involution  under 
a  pressure  bandage.  Diaphoretic  treatment  may  likewise  have  a  favor- 
able effect. 

3.  ORBITAL  PERIOSTITIS 

This  affection  has  been  observed  in  variola  with  caries  of  the  orbital 
margin.  It  is  characterized  by  local  tenderness,  elevation  of  the  osseous 
border  at  some  point  on  the  orbital  rim  and  by  oedema  of  the  lids.  When 
swelling  of  the  orbital  margin  is  very  pronounced,  the  globe  may  be 
displaced  toward  the  opposite  side  of  the  pathological  focus. 
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As  distinguished  from  orbital  phlegmon,  which  may  also  occur, 
together  with  periostitis,  it  is  to  be  noted  that  in  phlegmon  the  eye  is 
usually  displaced  forward.  The  lid  in  orbital  phlegmon  is  generally 
blue-red,  in  periostitis  pale  red.  It  may  sometimes  be  necessary,  how- 
ever, to  make  an  incision  and  inspect  the  affected  bone  in  order  to  estab- 
lish the  diagnosis.  This  incision  requires  great  care,  on  account  of  the 
danger  of  perforating  the  orbital  bone,  which,  owing  to  the  very  thin 
orbital  roof,  is  a  matter  of  considerable  moment. 

In  periostitis  situated  in  the  deeper  parts,  the  differentiation  of 
retrobulbar  phlegmon  is  unpossible,  until  outward  perforation  of  the 
periosteal  abscess  has  taken  place. 

Treatment. — In  order  to  prevent  meningitis  and  cerebral  abscess 
moist  heat  should  be  applied,  to  hasten  involution.  If  pus  forms  (fluctu- 
ation), the  same  measures  are  required  as  in  metastatic  orbital  phlegmon. 
The  shedding  of  particles  of  carious  bone  may  demand  surgical  treat- 
ment ;  so  will  Ud  adhesion  to  the  bone  caused  by  the  defect  of  the  osseous 
orbital  border,  especially  if  these  adhesions  lead  to  shortening  and 
disfigurement  of  the  lids  (ectropion,  etc.). 

Syphilitic  orbital  periostitis  is  often  seen  as  a  chronic  periosteal 
thickening,  very  often  beginning  in  the  orbital  roof.  It  is  rarely  con- 
genital, but  is  not  infrequently  a  late  manifestation  in  acquired  syphilis. 
Hyperplastic  periostitis  in  the  depth  of  the  orbit,  where  again  the  upper 
wall  is  commonly  involved,  may  cause  protrusion  of  the  globe  and  pres- 
sure on  the  optic  nerve.  Here  again  the  palpebral  swelling  is  usually 
less  than  in  affections  of  the  orbital  border.  Protrusion  of  the  globe, 
compression  and  inflammation  of  the  optic  nerve,  paralysis  of  several 
or  all  the  ocular  muscles  and  of  the  trigeminus,  point  to  involvement  of 
the  superior  orbital  fissm^. 

Symmetrical  bilateral  involvement,  periostitis  at  any  part  of  the 
body,  either  present  or  healed,  spontaneous  pain  at  night,  point  to  syph- 
ilitic periostitis  of  the  orbit. 

Treatment. — Internal  use  of  large  doses  of  mercury  and  potassium 
iodide — or  possibly  of  salvarsan — may  cause  the  syphiUtic  periostitis 
thickening  and  the  retrobulbar  infiltrations  to  disappear  in  a  month  or 
two,  lea\ing  at  most  a  few  roughened  areas  on  the  bone.  Repeated 
painting  of  the  upper  orbital  margin  with  tincture  of  iodine  has  a  favor- 
able effect  in  the  initial  stage  of  periostitis.  Drainage  of  the  focus  is 
necessary  in  exceptional  cases  only. 

4.  TUBERCULOSIS  OF  THE  ORBFT 

This  affection  is  by  no  means  rare.  Tubercular  periostitis  and 
ostitis  of  the  orbital  wall  is  a  relatively  benign  affection,  always  occiu*- 
ring  in  the  anterior  part  of  the  orbit.    The  disease  may  also  be  caused 
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by  a  comparatively  slight  trauma,  such  as  contusion.  It  does  not,  as  a 
rule,  spread  to  the  orbital  tissue,  globe  or  optic  nerve.  Tubercular  disease 
of  the  orbital  ostium  starts  from  the  periosteum  of  the  orbital  walls, 
the  lachrymal  glands  or  sac,  or  from  the  chorioid.  Deep  tubercular 
processes  are  due  either  to  a  spreading  to  the  frontal  cavities  and  or- 
bital roofs,  or  to  primary  tuberculosis  of  the  sphenoid  body,  the  sphenoidal 
sinus  and  the  posterior  ethmoid  cells.  The  fact  that  the  ntse  and  acces- 
sory sinuses  may  appear  clinically  unchanged  is  explained  in  several 
ways:  The  infantile  nose  is  very  narrow,  and  posterior  rhinoscopy  is 
impossible,  so  that  with  but  a  slight  swelling  of  the  tiu-binates  it  is  im- 
possible to  inspect  the  deep  parts.  Illumination  of  the  accessory  sinusee 
is  equally  unsatisfactory.  It  is  still  to  be  determined  whether  and  in 
FiQ.  41.  how  far  the  orbit  is  involved  in 

~1  primary  tuberculosis  or  second- 
ary tubercular  inflammation  of 
the  maxillary  cavity,  such  as  may 
spread  from  the  alveolar  process 
or  the  oral  cavity,  in  consequence 
of  tooth  extractions  or  lesions  of 
the  gums. 

Retrobulbar  tuberculosis  of 
the  middle  and  posterior  part  of 
the  optic  nerve  should  also  be 
considered,  as  it  is  generally  asso- 
ciated with  a  tubercular  affection 
of  the  base  of  the  skull,  and  espe- 
cially of  the  meninges. 

Contrary  to  the  stormy  in- 
flammatory manifestations  which 
acute  suppuration  of  the  ethmoid 
cells  causes  in  the  orbit,  orbital 
changes  in  grave  tubercular  affec- 
tions at  the  apex  of  the  orbit  set  in  late.  On  the  other  hand,  the  exceed- 
ingly early  invoh'ement  of  the  canalicular  portion  of  the  optic  nerve,  due 
to  compression  of  tuberculous  granulations  spreading  from  the  sphenoid, 
is  an  important  diagnostic  fact.  It  is  recognized  with  the  ophthalmoscope 
as  a  pressure  atrophy,  or  a  slight  inflammatory  change  at  the  optic  disc. 
The  visual  disturbances  vary,  according  to  whether  there  is  a  simple  com- 
pression of  the  optic  nerve  or  direct  inflammation.  Displacement  of  the 
plobe,  exophthahnos  and  the  involvement  of  the  other  orbital  structures 
are  milder.  According  to  Lehnhart,  disorders  of  the  ocular  muscles  are 
absent,  because  in  affections  of  the  sphenoid  body  the  optic  nerve  is  in- 
volved, but  not  the  nerve  trunks  passing  through  the  superior  fissure. 
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Tubercular  periostitis  and  ostitis  in  the  anterior  section  of  the  orbit 
is  decidedly  more  frequent.  These  processes  lead  to  circumscribed  sup- 
piu'ation  and  fistulae  of  the  skin  covering  the  lids  and  rarely  involve  the 
orbital  tissue,  globe  or  optic  nerve. 

Treatment. — Early  and  radical  removal  of  the  superficial  or  mod- 
erately deep  tubercular  foci  by  means  of  a  curved  incision  in  the 
superciliary  ridge.  If  necessary,  the  incision  should  be  continued  down 
to  the  nose  until  the  bone  is  reached,  the  periosteum  should  be  elevated 
and  the  caseous  masses  removed  by  thorough,  though  gentle,  scraping 
of  the  infected  area.  Affected  foci  at  a  somewhat  greater  depth  may 
have  to  be  destroyed  by  careful  thermocauterization  of  the  diseased 
cavities  and  their  walls.  This  should  be  followed  by  packing  the  open 
wound  with  gauze.  But  recently  I  cured  a  nine-year-old  boy  in  whom 
tuberculosis  had  invaded  the  upper  nasal  part  of  the  orbit  from  the  left 
anterior  ethmoid  cell.  If  the  processes  are  located  deeply  in  the  orbit, 
exposure  of  the  carious  sphenoid  and  optic  canal  by  eversion  of  the 
nose  must  be  considered. 

In  a  case  of  exenteration  of  the  orbit  described  by  Lebenhart,  an  eye, 
which  had  unquestionably  been  blind  for  a  long  time,  had  to  be  sacrificed. 

5.  ORBIFAL  HEMORRHAGES 

Subperiosteal  hemorrhages  m  Barlow's  disease,  when  occurring  in 
the  orbital  roof,  manifest  themselves  by  exophthalmos  which  is  usually 
accompanied  by  superficial  hemorrhagic  discoloration  of  the  lids,  and 
terminates  sharply  at  the  upper  orbital  border.  Isolated  orbital  hsema- 
toma  with  exophthalmos  is  rare.  Like  palpebral  hemorrhages,  it  is  often 
caused  by  violent  crying.  Occasional  orbital  hemorrhages  occiu*  also  in 
hemorrhagic  diathesis,  especially  in  haemophiha.  They  are  seldom  spon- 
taneous, but  are  the  result  of  injuries. 

The  treatment  is  causal  or  locally  symptomatic. 

6.  NEOPLASMS  OF  THE  ORBIF 

Tumors  of  the  lymphatic  tissue  occupy  the  foremost  place  among  new 
growths  of  the  orbit.  According  to  Meller,  they  start  from  the  interstitial 
connective  tissue  of  the  lachrymal  glands  and  the  conjunctival  mucosa. 
In  the  absence  of  ducts  in  the  orbital  tissue  for  the  escape  at  cells,  they 
must  remain  in  the  orbit.  Consequently  displacement  of  the  globe  super- 
venes, and  it  may  finally  be  completely  encircled  by  the  new  growth. 
Blood  examinations  have  shown  that  these  infiltrations,  in  which  Meller 
includes  chloromata,  are  a  local  phase  of  leukaemia,  pseudoleukaemia  and 
lymphomatosis  which  terminated  fatally  as  shown  in  Fig.  41. 

The  tissue  proliferations  of  lymphatic  leukaemia,  which  are  either 
unilateral  or  bilateral,  soon  become  apparent  even  to  the  layman,  be- 
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cause  of  early  exophthalmos,  immobility  of  the  lids,  and  diplopia.  These 
symptoms  are  all  a  consequence  of  leukaemic  neoplasms  which  have  in 
part  invaded  the  lachrymal  glands  and  retrobulbar  tissue. 

There  may  also  be  a  question  of  lymphoid  tumor,  originating  by 
ligation  and  proliferation  of  conjunctival  follicles  into  the  orbit. 

In  the  further  course  of  the  diseases  there  may  be  keratitis  and 
lagophthalmos. 

Treatment. — Continued  use  of  arsenic  in  large  doses  has  repeatedly 
proved  successful  in  orbital  lymphoma.  X-ray  treatment  has  also  been 
successful. 

Atrophy  of  the  orbital  fat  tissue  and  subsequent  ptosis  of  the  lids, 
and  sunken  eyeballs  (enophthalmos)  are  prominent  signs  of  marantic 
conditions,  such  as  manifest  themselves  in  Asiatic  cholera,  vomiting  and 
purging,  and  as  a  sequel  to  other  infectious  diseases. 

As  the  general  condition  improves,  the  globes  resume  their  normal 
positions. 

In  contradistinction,  the  reduction  of  the  orbit  and  palpebral  space 
in  hemiplegic  infantile  cerebral  paralysis  is  unilateral.  So  is  enophthalmos, 
which  is  generally  the  result  of  long-standing  paralysis  of  the  cervical 
sympathetic.  It  is  also  characterized  by  narrowness  of  the  palpebral 
fissures,  occasioned  by  paralysis  of  the  smooth  muscle  fibres  of  the  upper 
lid,  by  a  reduction  of  intra-ocular  tension,  and  by  contraction  of  the 
pupil.  The  vessels  of  the  paralyzed  side  of  the  face  are  usually  dilated  at 
first,  but  later  constricted.  Accordingly,  the  affected  half  of  the  face  is 
at  first  redder  and  warmer,  later  paler,  or  there  is  hyperhidrosis  and 
hydrosis.  In  most  cases  there  is  also  emaciation  of  the  affected  half  of  the 
face.  There  are  no  functional  disorders  of  the  eye  that  are  noteworthy. 
Most  of  these  cases  are  not  susceptible  of  cure. 


XVn.  INJURIES  OF  THE  EYE 

All  serious  ocular  injimes  belong  to  the  domain  of  the  ophthalmic 
siu'geon.  First  aid  is  of  great  importance.  It  should  consist  in  cleansing 
the  traiunatic  area  with  a  slightly  warmed,  freshly  prepared  3  per  cent, 
solution  of  boric  acid  or  sublimate  1  to  5000.  The  surgeon's  hands 
should  be  thoroughly  scrubbed  and  all  instruments  which  come  in  contact 
with  the  injured  eye  and  the  neighboring  tissues  carefully  sterilized. 
Rough  handling  must  be  avoided,  especially  in  injimes  which  have  cut 
the  membranes  of  the  globe.  In  these  cases  nothing  should  be  done  in 
the  way  of  first  aid  but  to  apply  a  well-fitting  bandage,  which  should 
preferably  be  a  duplex  one.  The  next  step  is  to  put  the  patient  in  the 
hands  of  an  ophthalmologist  by  the  quickest  available  means.  This 
applies  particularly  to  traiunatic  subconjunctival  ruptiu-es  of  the  sclera, 
as  only  very  early  appropriate  treatment  can  achieve  favorable  results. 

Gastro-intestinal  auto-intoxication  may  be  prevented  by  internal 
antisepsis  (inunction,  sodium  salicylate,  aspirin,  etc.),  or  by  a  diet 
composed  largely  of  milk  and  vegetables,  with  very  little  meat,  and  by 
careful  regulation  of  the  intestinal  function,  especially  in  children  of  low 
general  tone  and  those  with  congenitally  abnormal  eyes.  Even  in  an  ap- 
parently favorable  course,  the  healthy  eye  should  be  constantly  controlled 
by  the  lu-anin  test  (p.  234).  This  is  especially  important  when  a  super- 
vening uveitis  does  not  improve  after  a  few  weeks.  It  is  also  an  unfavora- 
ble sign  if  the  intra-ocular  pressiu^e  decreases,  or  if  retinal  detachment 
or  phthisis  of  the  globe  with  retraction  of  the  scar  should  follow. 

In  general  the  prognosis  in  ocular  injuries  is  less  favorable  if  com- 
plications with  acute  infectious  diseases  develop.  I  observed,  for  instance, 
a  cut  wound  in  the  eye  of  a  ten-year-old  girl  which  progressed  favorably 
until  the  onset  of  scarlet  fever  caused  an  exacerbation  which  led  to 
panophthalmitis.  The  same  sequence  was  observ^ed  in  a  sixteen-months- 
old  baby  who  had  scalded  an  eye. 

Medico-legal  opinions  in  difficult  cases  should  be  given  by  an  oph- 
thalmologist. 

It  is  important  to  note  that  in  traiunatic  loss  of  substance  and  in 
ulcers  of  the  cornea,  vascularization  is  absent,  especially  when  the 
wound  does  not  become  infected. 

z.  FOREIGN  BODIES  IN  THE  CONJUNCTIVA,  LACHRYMAL  PASSAGES  AND  CORNEA 

Sand,  powder  or  very  small  particles  of  stone  are  often  lodged  in 
large  numbers  in  the  conjunctiva  and  cornea,  and  may  be  so  deeply 
imbedded  that  they  must  be  left  until  loosened.    To  reUeve  violent  pain, 
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however,  a  little  cocaine  ointment  (0.2  cocaine,  0.002  sublimate  and 
10.0  vaseline)  may  be  introduced  into  the  conjunctival  sac,  and  a  moist 
bandage  (cataplasm  Langlebert  or  acetate  of  aluminum)  applied.  Powder 
grains  in  the  lids  are  removed  later  by  galvanocautery  with  a  fine,  weakly 
red-glowing  point. 

Isolated  foreign  bodies  in  the  conjunctiva,  when  located  in  the  flat 
sulcus  over  the  fornix  of  the  upper  lid  (sulcus  subtarsalis),  caused  con- 
siderable pain  and  irritation  because  with  every  movement  of  the  Ud  the 
foreign  bodies  rub  upon  the  globe,  and  especially  upon  the  cornea. 

They  are  removed  by  everting  the  upper  lid  with  the  aid  of  a  glass 
rod  and  wiping  them  off  with  a  sterilized  cotton  tip.  In  the  same  way 
foreign  bodies  are  removed  from  the  region  of  the  internal  canthus  or  the 
lower  fornix. 

Foreign  bodies  hidden  behind  the  lower  lid  or  in  the  superior  fornix 
may  be  of  considerable  size,  such  as  a  splinter  of  wood,  a  barb  of  com, 
hay  or  straw,  or  so-called  astacoliths.  At  first  they  cause  but  little 
annoyance,  if  so  located  that  they  do  not  move  during  Ud  movements 
and  the  eye  is  not  rubbed  with  the  finger.  Foreign  bodies  located  on  the 
conjunctiva  of  the  lower  lid  can  be  easily  removed  by  drawing  away  the 
lower  lid  and  wiping  towards  the  nose  across  flattened  conjunctival  sac. 
Foreign  bodies  located  in  the  upper  fornix  frequently  do  not  cause  irri- 
tation at  first.  In  order  to  locate  them,  cocaine  is  instilled  and  the  upper 
lid  is  everted.  While  the  patient  looks  downward,  the  right  thmnb  is 
placed  flat  upon  that  portion  of  the  globe  covered  by  the  lower  Ud,  and 
the  globe  is  pressed  gently  but  firmly  backward.  The  everted  lid  is  then 
drawn  sUghtly  upward  with  the  left  thumb,  the  child  still  looking  down- 
ward, when  the  upper  fornix  will  protrude  like  a  ridge,  and  admit  of  au 
inspection  of  its  entire  extent.  By  gently  moving  the  upper  Ud  down- 
ward, the  foreign  bodies  will  be  made  to  escape  from  the  upper  fornix, 
where  they  were  hidden.  If  the  child  cannot  be  induced  to  look  down- 
ward, the  fornix  must  be  pressed  downward  with  a  sound  applied  along 
and  above  the  upper  Ud.  This  procedure,  too,  can  be  facilitated  by 
the  application  of  cocaine. 

Should  the  foreign  body  be  allowed  to  remain  firmly  adherent  in  the 
retrotarsal  fold  for  any  length  of  time,  polypous  formation  wiU  take  place 
around  it,  so  that  it  can  be  found  only  with  difficulty,  except  with  the  aid 
of  a  Daviel  spoon.  If  this  instrument  proves  ineffective  the  child  is  placed  in 
the  recumbent  position  and  instructed  to  look  dowTiward.  If  this  instruc- 
tion is  not  obeyed,  the  globe  must  be  turned  downward  with  steriUzed  for- 
ceps. The  convex  cartilaginous  border  of  the  everted  upper  Ud  is  then 
turned  up  with  a  spatula  and  the  foreign  body  dislodged  from  the  granula- 
tions with  a  Da\4el  spoon  or  forceps.  The  granulations  need  not  be  removed 
unless  that  is  necessary  for  the  removal  of  all  parts  of  the  foreign  body. 
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In  infants  too  young  to  give  any  usefu!  information  polypous  prolifer- 
ations in  the  conjunctiva  should  arouse  the  suspicion  of  a  foreign  body. 

Foreign  bodies  in  the  bulbar  conjunctiva  need  be  removed  only  if 
they  give  rise  to  irritation.  As  a  rule,  however,  they  protrude  beyond 
the  conjunctival  surface  in  the  shape  of  a  spike  or  eminence;  a  similar 
effect  is  sometimes  produced  by  the  lime  infarcts  of  the  Meibomian 
glands,  which  act  Uke  foreign  bodies.  They  are  removed  with  a  cataract 
needle  or  small  forceps,  the  bulbar  conjunctiva  being  incised,  if  necea- 
sary,  with  a  Graefe  cataract  knife  (Plate  XXI,  Fig.  3);  a  bandage  is 
applied  until  the  wound  has  heated.    It  may  be  necessary  to  dissect 


away  a  small  piece  of  the  bulbar  conjunctiva.  To  relieve  pain  following 
the  removal  of  foreign  bodies  from  the  conjunctiva  or  cornea,  cold  com- 
presses are  applied.  Similar  treatment  is  indicated,  should  there  be 
hypcraimia  or  oedema  of  the  conjunctiva.  The  latter  condition  is  usually 
confined  to  a  circumscribed  area  in  the  tarsal  conjunctiva  and  in  the 
fornix  of  the  inferior  conjunctiva,  and  may  be  associated  with  pronounced 
hypera?mia  and  ehemosis  of  the  bulbar  conjunctiva.  This  is  an  important 
point  for  differential  diagnosis.  To  relieve  severe  pains,  J^l  per  cent, 
cocaine  ointment  may  be  inserted  into  the  conjunctival  sac,  and  an 
eye  pad  worn  until  the  irritation  subsides  (Fig.  42). 
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Excessive  lachrymation  and  severe  conjunctival  irritation  may  also 
be  caused  by  foreign  bodies  in  one  of  the  lachrymal  pimcta  or  canaliculi. 
Cilia,  bits  of  hair,  bristles,  wood,  seeds  and  husks  have  been  foimd  in 
them.  They  are  best  removed  with  ciliary  forceps  (Plate  XXI,  Fig.  8), 
using  a  loupe,  if  necessary.  Smaller  particles,  and. those  located  more 
deeply, — such  as  iron,  lime,  stones  or  concrement  of  fimgous  masses — 
are  removed,  with  a  fine  cataract  needle,  after  instillation  of  cocaine, 
great  care  being  taken  not  to  injm^  the  canaliculus. 

In  one  case  I  removed  a  fungous  concrement  and  saved  the  canalicu- 
lus by  gradual  dilatation  of  the  lower  part  by  the  conical  sound  and 
syringing  the  upper  part  with  a  sublimate  glycerine  solution  ^sublimate 
1.0  :  10.000  in  aq.  dest.,  glyc.  &a)  under  gradually  increasing  piston 
pressure.  The  waste  water  escaping  by  the  lower  canaliculus  loosened 
the  concrement,  so  that  by  massage  upon  the  skin  over  the  canaliculus 
and  conjimctiva  with  a  Da\ael  spoon  the  entire  contents  were  evacuated 
through  the  lower  punctmn.  The  syringing  procedm^  ha\4ng  been 
repeated,  I  very  carefully  cauterized  the  mucosa  of  the  fundus  of  the 
caWty  with  a  little  silver  nitrate  fused  on  the  point  of  a  conical  sound. 
This  led  to  complete  restitution  of  normal  lachrymal  secretion. 

Should  this  procedure  be  unsuccessful,  the  canaUculus  must  be  slit 
with  Weber's  knobbed  lachrymal  knife. 

Should  there  be  a  tendency  to  perforation  outward,  an  incision  is 
required  parallel  to  the  palpebral  border.  If  there  is  a  likelihood  of 
spreading  to  the  lachrymal  canal,  the  lachrymal  sac  must  be  incised. 

Foreign  bodies  in  the  cornea  are  usually  located  in  the  area  corre- 
sponding to  the  palpebral  fissure.  Their  removal  depends  upon  whether 
they  are  recent  or  have  been  imbedded  for  several  days;  and  whether 
an  attempt  to  remove  them  has  already  been  made.  They  are  most 
easily  found  by  letting  light  from  a  window  fall  on  the  eye,  the  latter 
being  moved  in  all  directions.  This  will  show  light  foreign  bodies  upon 
the  background  of  the  pupil,  while  the  dark  ones  may  be  seen  upon  the 
lighter  background  of  the  iris.  This  method  will  also  show  the  reflex 
pictures  of  the  window  interrupted  by  the  foreign  body.  In  doubtful 
cases  fluorescein  may  be  instilled.  Particles  of  iron  are  generally  oxi- 
dized, and  therefore  have  a  dark  brown  or  black  appearance  (ferrous 
oxide).  If  they  enter  while  aglow,  they  will  be  first  siurounded  by  a 
white  ring  which  soon  changes  to  a  red-brown  fringe — the  so-called 
rust-ring,  which  is  formed  by  a  solution  of  iron  and  a  precipitate  of 
ferric  hydroxide.  Minute  specks,  due  to  an  explosion,  often  heal  without 
causing  reaction.  In  other  cases  there  may  be  a  reactive  corneal  sup- 
puration, and  in  order  to  prevent  such  a  contingency,  the  foreign  body 
should  be  removed  at  the  earliest  possible  moment.  Those  located 
superficially  are  removed   as  follows:     Local  anaesthesia  with  several 
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drops  of  2  per  cent,  cocaine,  to  which  may  be  added  a  few  dropa  of 
suprarenin  (I.O  :  1000.0).  Keep  the  lids  apart  with  the  left  hand;  wipe 
or  gently  rub  off  the  foreign  body  with  a  firmly  twisted,  sterile  cotton 
tip.  If  this  is  imsuccessful,  and  for  particles  lying  at  greater  depth, 
remove  with  a  clean,  well-made  foreign-body  needle  (Plate  XXI,  Fig.  2) 
(Fig.  43).  The  child  sits  on  a  chair  facing  a  bright  window,  while  the 
physician  stands  behind,  rests  the  child's  head  against  his  chest  and 
holds  the  lids  apart  with  the  fingers  of  one  hand,  using  gentle  pressure 
in  such  a  way  that  the  eye  receives  firmer  support.  The  patient  is  in- 
structed to  look  in  that  direction  which  best  brings  the  foreign  body 
into  view.  The  foreign  body  is  now  immediately  approached  from 
behind  with  the  point  of  the  needle.     The  foreign  body  is  dislodged 


without  penetrating  deeper  than  is  absolutely  necessary.  In  order  to 
prevent  accidental  injury  to  other  parts,  especially  unnecessary  damage 
to  the  epithelium,  the  spud  is  held  very  lightly,  and  its  movements 
should  always  be  forward  (Fig.  43).  Particles  of  a  rust-ring  are  removed 
most  easily  by  handling  the  point  of  the  needle  in  the  way  a  rubber 
eraser  is  used.  Finally,  a  little  cocaine  or  boric  ointment  should  be  in- 
stilled in  the  conjunctival  sac  and  a  monocular  bandage  applied  (Fig.  44) 
with  directions  not  to  touch  the  eye  for  a  day  or  two.  If  the  foreign 
body  is  surrounded  by  a  gray,  infectious  ring  with  blurred  borders,  and 
if  there  is  a  deep  pericorneal  injection,  or  if  the  iris  is  inflamed,  the  site 
of  the  foreign  body  after  removal  should  be  carefully  touched  with 
tincture  of  iodine.  A  moist  bandage  (1  per  cent,  aluminum  acetate)  is 
then  applied,  to  be  changed  once  or  twice  a  day,  until  the  corneal  defect 
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has  healed.  Superficial  abrasions  of  the  cornea  can  be  made  clearly 
visible  by  instillating  fluorescein.  Such  abrasions  may  cause  great  pain, 
but  it  is  rapidly  relieved  by  a  borated  sublimate  or  iodoform  ointment 
compress,  and  instillation  of  a  5  per  cent,  solution  of  dionin  or  aristol  oil. 
Cocaine  is  to  be  avoided,  owing  to  its  injurious  effect  upon  the  corneal 
epithelium.  Healing  may  be  retarded  by  renewed  excoriations,  occur- 
ring weeks  later  at  the  original  place  of  injury. 

Injuries  with  a  copying  pencil  have  varying  effects.  The  blue  dis- 
coloration may  disappear  in  a  single  day,  but  as  the  methyl-violet  used 
in  its  manufacture  is  an  inflammatory  agent,  there  may  also  be  con- 
junctival irritation,  accompanied  by  considerable  photophobia,  croupous 
conjimctivitis,  ulcers  and  ulcer  of  the  cornea.  In  all  cases,  therefore,  it 
is  advisable  to  remove  the  particles  from  the  conjunctiva  as  well  as 
from  the  cornea. 

The  removal  of  foreign  bodies  from  the  cornea  is  facilitated  by  an 
illuminating  apparatus.  A  Sidler-Huguenin*s  lamp  is  placed  at  the  side 
of  the  patient,  while  a  lens,  fastened  to  the  forehead  of  the  patient  with 
a  rubber  band,  is  so  concentrated  upon  the  cornea  that  the  physician, 
sitting  in  front  and  using  a  magnifying  glass,  can  recognize  the  foreign 
body  with  great  distinctness.    Kehr*s  model  is  simpler  (Fig.  29,  p.  195). 

A  steady  hand  is  a  requisite,  particularly  in  treating  restless  and 
excited  children,  or  the  cornea  may  be  perforated.  Children  with  a 
foreign  body  deep  in  the  cornea  or  protruding  into  the  anterior  chamber 
should  therefore,  after  application  of  a  temporary  protective  bandage, 
be  referred  to  an  ophthalmologist  without  delay.  The  removal  of  a 
foreign  body  that  has  penetrated  the  cornea  is  easier  when  its  anterior  end 
protrudes  through  the  coniea,  so  that  it  may  be  grasped  and  extracted. 

In  this  way,  using  a  coagulum  forceps,  I  onre  removed  a  very  thin 
bee's  sting  about  2.5-3  nmi.  long,  which  had  penetrated  the  cornea 
about  13*2  J^i^-  away  from  the  lower  corneal  margin  in  such  a  way  that, 
running  obliquely  upward  and  inward  through  the  anterior  chamber, 
its  point  stuck  in  the  iris. 

Powder,  minute  particles  of  stone  or  lime,  even  in  large  numbers, 
when  embedded  in  the  cornea,  often  heal  without  causing  reaction. 
They  are  therefore  best  left  alone,  in  order  to  avoid  ulcerous  scars.  As 
a  rule,  cold  compresses  or  a  monocular  bandage  as  a  unilateral  occlusion 
of  the  eye  are  sufficient. 

2.  OPHTHALMIA  DUE  TO  CATERPttLAR  HAmS 

(Ophthalmia  PsEUDo-TrBERcrLosA  or  Nodosa) 

This  affection  is  caused  by  hairs  of  ratorj)illars.  It  begins  with 
oedematous  sweUing  of  the  lids,  redness  of  the  i\ilj)eliral  skin  (similar  to 
that  produced  by  sui)erficial  corrosion  or  hurninj!;  of  the  eye),  blepharo- 


INJURIES  OF  THE  EYE  337 

spasm,  photophobia,  lachrymation,  violent,  piercing  and  burning  pain. 
The  superficial  and  deep  circiuncomeal  congestion  is  usually  accompanied 
by  retiform,  finely  striated  opacities  in  the  inner  or  outer  lower  quadrant 
of  the  cornea  with  light  stippling  of  surface,  and  erosions  in  which  more 
or  less  numerous  yellowish,  brownish,  light  ash-gray  or  greenish  little 
hairs  can  be  seen,  in  a  few  days  or  weeks.  Aroimd  and  between  them 
are  epithelial  and  subepithelial  limpid  vesicles,  leaving  nimierous  small, 
dense,  punctiform  or  striated  infiltrates  or  spots.  These  may  disappear 
in  a  month  or  two,  if  the  caterpillar  hairs  shrink  without  penetrating 
deeper,  so  that  the  cornea  again  becomes  transparent  with  complete  or 
nearly  complete  restoration  of  vision. 

If  the  conjimctiva  contains  hairs,  they  are  usually  found  in  the 
dependent  portions  of  the  palpebral  and  bulbar  conjimctiva  and  the 
inferior  subtarsal  sulcus,  less  often  in  the  superior  tarsal  conjunctiva. 
Depending  upon  location,  their  presence  occasions  swelling  of  the  pal- 
pebral or  bulbar  conjunctiva. 

It  is  important  to  remember  that  the  disease  is  one  which  occurs 
only  during  the  late  simmier  and  fall,  when  certain  kinds  of  caterpillars 
appear  in  great  numbers. 

Unless  the  hairs  are  removed  promptly,  miliary,  gelatinous,  semi- 
transparent  nodules  appear  from  time  to  time  in  groups  of  varying 
numbers.  With  every  new  group  the  eye  becomes  injected.  In  the 
tarsal  conjunctiva  and  fornix  the  eruptions  have  a  reddish-gray  appear- 
ance.  Those  in  the  bulbar  conjimctiva  at  first  appear  reddish-yellowish, 
later  yellowish-gray,  and  may  be  either  movable  or  firmly  adherent  to 
the  sclera.  These  nodules  contain  fine  hairs  which  can  be  seen  with 
the  loupe.  They  stand  partly  oblique,  partly  erect  on  the  surface  of  the 
globe,  while  others  protrude  a  short  distance.  In  cases  which  have  been 
treated  correctly  from  the  first,  the  nodules  may  gradually  become 
smaller  and  disappear  in  the  course  of  one  to  five  weeks  without  removal 
of  the  hairs,  while  the  slight  ciliary  injection  and  mild  hyperemia  of  the 
iris  correspondingly  decrease. 

In  patients  treated  in  advanced  stages,  the  visual  function  gradually 
declined  with  intermittent  exacerbations  and  plastic  iridocyclitis,  which 
may  extend  over  six  months  and  more,  and  in  one  case  over  two  and  one- 
half  years. 

In  those  cases  the  nodules  and  hairs  are  generally  found  in  the  lower 
half  of  the  conjunctiva,  episclera  and  cornea.  The  cornea  becomes 
vascular,  densely  infiltrated  with  striated  spots  and  sometimes  swollen, 
while  in  old  cases  it  becomes  opaque  through  scar  formation.  In  a  few 
cases  there  was  almost  absolute  pupillary  occlusion  and  seclusion,  nod- 
ules in  the  iris,  which  here  again  were  most  marked  in  the  lower  half  of 
the  membrane.    Radial  folds  and  cicatricial  bands  are  sometimes  seen 
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retain  their  irritating,  caustic  effect  for  a  long  time — three  years,  ac- 
cording to  Gossens. 

Treatment. — In  very  mild  cases,  cold  compresses  should  be  immedi- 
ately appUed  for  such  periods  and  at  such  intervals  as  the  violence  of 
the  subjective  and  local  manifestations  indicate.  In  severe  cases,  the 
patient  should  be  immediately  referred  to  an  ophthalmologist.  Repeated 
touching  of  the  affected  parts  of  the  cornea  with  absolute  alcohol  may 
be  used  to  absorb  the  formic  acid  contained  in  the  hairs,  and  to  prevent 
reaction  from  this  source. 

It  is  not  improbable  that  the  migration  of  the  caterpillar  hairs  to 
the  deep  parts  is  effected  by  their  perforating  the  posterior  layer  of  the 
cornea,  and  in  this  way  gaining  access  to  the  iris,  such  migration  being 
assisted  by  the  violent  blepharospasm  and  rubbing.  The  first  thing 
should  therefore  be  to  remove  the  visible  hairs, — those  in  the  conjunc- 
tiva with  very  fine  forceps,  those  in  the  cornea  with  a  foreign-body 
needle,  in  each  case  using  a  loupe  if  necessary.  The  subjective  manifes- 
tations are  alleviated  by  instillation  of  atropine  and  cocaine,  two  or  three 
times  daily.  The  application  of  an  occlusion  bandage  and  moist,  warm 
compresses  has  been  very  effective  in  a  few  neglected  mild  cases.  In- 
unctions with  mercury  ointment  and  leeches  have  several  times  been 
used  to  advantage.  Excision  of  the  nodules  in  the  conjunctiva,  and 
removal  of  the  hairs  embedded  in  the  conjunctiva  by  squeezing  between 
the  blades  of  fine  forceps,  have  been  successful.  These  procedures  may  be 
facilitated  in  some  cases  by  the  fact  that  the  conjunctiva  is  tightly 
drawn  over  the  nodules,  and  that  the  resiliency  of  the  stiff  hairs  tends 
to  bring  them  to  the  surface.  The  hair-like  structures  in  the  corneal 
infiltrates  are  dislodged  with  a  foreign-body  needle,  great  care  being 
taken  to  injure  the  tissue  as  little  as  possible.  When  there  are  hairs  in 
the  iris  also,  the  area  involved  should  be  removed  by  iridectomy  so  as 
to  prevent  further  iritic  irritation. 

Conjunctival  nodules,  resembling  trachomatous  follicles,  which  had 
formed  around  invading  plant  hairs,  probably  cynarrhodon,  were  ob- 
served by  Schmidt-Rempler  and  Marcus. 

3.  FOREIGN  BODIES  IN  THE  INTERIOR  OF  THE  EYE 

Generally  speaking,  it  is  more  difficult  to  demonstrate  a  foreign 
body  in  the  interior  of  the  eye.  This  is  particularly  the  case  when  the 
wound  in  the  sclera  or  cornea  is  very  small  and  closes  rapidly,  when 
minute  splinters  are  fastened  in  the  ciliary  body  and  cannot  be  seen, 
even  though  the  pupil  is  considerably  dilated,  or  when  the  injury  is 
old.  It  may  also  happen  that,  owing  to  traumatic  cataract  or  fibrinous 
exudation  into  the  internal  eye,  lateral  illumination  and  ophthalmoscopic 
examination  are  no  longer  possible,  or  that  the  foreign  body  is  hidden 
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behind  the  iris  or  at  the  ciliary  body.  In  some  cases  it  perforates  the 
posterior  bulbar  wall,  or  is  retained  in  the  orbit.  Rapid  removal  of 
the  foreign  body  is  often  urgent,  so  that  the  patient  should  be  referred 
inmiediately  to  an  ophthalmologist. 

Even  sterile  foreign  bodies  which  have  penetrated  the  globe  may 
many  years  later  produce  an  iridochorioiditis,  which  will  necessitate 
enucleation  of  the  globe. 

Copper,  for  instance,  almost  inmiediately  produces  either  purulent 
iridocycUtis  or  vitreous  abscess,  rapidly  destroying  the  eye.  Even 
though  the  inflammation  may  be  happily  overcome,  chronic  iridocyclitis 
or  retinal  detachment  often  follows  in  its  wake.  The  dissolution  of 
minute  particles  of  iron  splinters  may,  years  afterward,  cause  corrosion 
of  the  eye,  notably  the  lens,  iris,  ciliary  body,  retina  and  optic  nerve 
(siderosis  bulbi),  accompanied  by  hemeralopia,  concentric  restriction  of 
the  visual  field  and  reduction  of  the  central  visual  acuity.  The  iris, 
especially  at  the  pupillary  margin  and  its  immediate  neighborhood, 
assumes  a  strikingly  yellowish-green  and  later  a  chestnut-brown,  tinder- 
like appearance.  At  the  inner  surface  of  the  anterior  part  of  the  len- 
ticular capsule,  even  though  the  splinter  is  not  within  the  lens,  a  precisely 
semicircular  wreath  of  rust-brown  spots  becomes  \asible,  formed  by  epi- 
theUal  proUferations  with  precipitates  of  ferric  oxide  which  resemble 
ruptiu'ed  posterior  synechise  still  adherent  to  the  capsule.  As  the  lens 
loses  its  transparency,  it  becomes  a  diffuse  yellow  and  later  brown. 

Vitreous  opacity  and  shrinking,  painful  iridocyclitic  irritations,  accom- 
panied by  frequently  recurring  hemorrhages  and  deposits  of  ferric  oxide 
salts  on  the  posterior  surface  of  the  cornea,  will  necessitate  enucleation, 
unless  the  iron  splinter  can  be  removed.  A  similar  impregnation  may 
be  present  at  the  latest  stage,  though  rarely  in  the  conjunctiva  and  sclera. 
It  is  an  exception  when  an  eye  remains  permanently  free  from  subjective 
reactions.  In  dissecting  an  eye  which  had  been  enucleated  on  account 
of  secondar>'^  glaucoma  due  to  dislocation  of  the  lens,  I  once  found  a  large 
iron  splinter  in  the  ciliary  body,  so  firmly  encapsuled  that  it  was  dislodged 
only  with  the  greatest  difficulty.  The  patient  then  remembered  an  injury 
which  had  happened  to  his  eye  twenty  years  before. 

The  prognosis  of  foreign  bodies  in  the  interior  of  the  eye  is  always 
a  very  serious  one,  but,  nevertheless,  there  are  fortuitous  results.  Fried- 
enwald,  for  instance,  observed  a  cure  with  full  visual  acuity  in  two  cases 
of  double  perforation  of  the  globe,  one  caused  b}^  copper  splinters  and 
the  other  bj-  bird  shot.  In  both  cases  the  sclera  was  perforated  near 
the  limbus,  as  were  the  ciliarj'^  body  and  the  posterior  chamber.  The 
foreign  bodies  left  the  globe  through  the  sclera  near  the  limbus  and  were 
found  under  the  conjunctiva.  In  neither  case  was  there  an  injxuy  to  the 
lens,  merely  iridodialysis  remaining. 
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Intra-ocular  and  orbital  foreign  bodies  are  revealed  by  illuminating 
the  sclera  with  reflected  light  (comp.  p.  20),  or  their  presence  is  revealed 
by  pain  upon  application  of  the  magnet,  and  by  sideroscopy  with  the 
iron  finder  of  Asmus  or  Koster.  Unfortunately,  the  latter  method 
furnishes  no  information  as  to  whether  the  splinter  is  inside  or  outside 
the  globe,  and  splinters  which  have  healed  subcutaneously  within  the 
vicinity  of  the  eye  also  give  a  positive  reaction. 

Nor  does  the  X-ray  always  locate  them  exactly.  A  double  shadow, 
for  instance,  on  a  plate  taken  by  Koehler's  method,  does  not  show  posi- 
tively that  the  foreign  body  is  located  in  the  globe,  because,  if  located 
behind  the  eye,  it  does  not  always  remain  inmiovable  during  the  move- 
ments of  the  eye;  on  the  other  hand,  a  single  shadow  points  to  extra- 
ocular location  or  a  double  perforation  of  the  eye.  Nor  can  the  exact 
seat  of  the  foreign  body  be  always  definitely  located  by  the  methods  of 
Frankel,  Holth  and  Sweet. 

Wessely  determines  the  seat  of  intra-ocular  foreign  bodies  with 
the  X-ray  by  inserting  a  thin,  shell-like  prothesis  into  the  conjimctival 
sac.  The  part  corresponding  to  the  cornea  consists  of  glass  highly  im- 
pregnated with  lead,  so  that  this  part  appears  as  a  very  dark  shadow, 
the  rest  of  the  prothesis  as  a  lighter  one.  *'In  this  way,  the  position  of 
the  globe  can  be  clearly  determined  in  the  X-ray  pictures,  and  frontal  as 
well  as  lateral  pictures,  taken  in  various  directions  of  vision,  allow  the 
exact  determination  of  the  seat  of  the  foreign  body." 

The  X-ray  procedure  described  by  Gillet  for  localizing  foreign 
bodies  which  do  not  consist  of  iron  may  be  useful  for  iron  splinters 
which  cannot  be  localized  by  ophthalmoscopic  sideroscopic  examination, 
or  by  the  electromagnet. 

Treatment. — An  iron  splinter,  which  has  just  penetrated  the  sclera 
or  interior  of  the  eye,  should  be  extracted  by  the  electromagnet  as  soon 
as  possible.  Particles  located  in  the  scleral  layers  are  sometimes  obscured 
by  a  subconjimctival  hemorrhage.  The  diagnosis  of  a  foreign  body  is 
made  by  the  bulging  of  the  overlying  conjunctiva  which  takes  place 
when  the  magnet  is  applied. 

If  an  iron  splinter  in  the  lens  is  removed  through  the  still  patent  or 
operative  wound,  the  transparency  of  the  lens  may  be  preserved. 

According  to  my  experience,  an  important  point  in  treatment  is  the 
frequent  instillation  of  mydriatics  to  maintain  effective  tension  of  the 
iris,  and  the  wearing  of  a  duplex  bandage  for  at  least  a  week,  in  order  to 
exclude  completely  accommodative  changes  in  the  lens. 

The  gentlest  way  of  removing  the  iron  splinter  from  the  internal  eye 
is  to  propel  it  around  the  lens  through  the  pupil  into  the  anterior  chamber, 
whence  it  is  extracted,  with  Hirschberg's  hand  magnet,  through  the 
original  perforation  or  a  new  incision.    Lateral  removal  of  the  splinter 
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hrough  a  meridian  incision  in  the  sclera  and  introduction  of  the  hand  mag- 
let  into  the  \itreous,  as  is  practised  in  initial  or  developed  sideroeis,  is  not 
levoid  of  danger.  It  has  verj-  often  led  to  subsequent  retinal  detachment. 
f  an  iron  splinter,  that  has  lodged  in  the  globe  for  a  long  time,  shours  no  dis- 
K>sition  to  create  trouble,  there  Ls  no  need  to  remove  it.  The  extraction  of 
m  iron  splinter  through  the  pupil  with  a  strong  magnet  is  done  with  the  pa- 
ient  in  the  sitting  posture,  so  as  to  prevent  the  sudden  drawing  back  of  the 
lead.  Should  the  splinter  be  located  in  the  posterior  part  of  the  e3'e,  it  will 
►ften  have  to  be  sidetracked  first  toward  the  equator,  after  which  it  can  be 
lra\ra  fomv'ard.  Care  should  always  be  taken  that  it  does  not  become  en- 
angled  in  the  ciliary  body  or  iris,  or  lodge  where  it  is  not  wanted.  The  mag- 
lets  used  are  the  giant  magnet  of  Haab  and  the  inner-pole  magnet  of 
^lellinger-Haller.  The  latter ''combines  the  advantages  of  the  small 
landy  Hirschberg  magnet  with  those  of  the  giant  magnet"  (A.  Vogt). 

Should  infectious  germs  enter  the  eye  \iith  the  foreign  body,  the 
Eitter  must  always  be  removed  in  order  to  prevent  or  alle\iate  infectious 
nflammation.  Removal  of  percussion  caps  or  copper  splinters  from  the 
;lobe  is  rarely  successful.  With  numerous  foreign  bodies  in  the  interior 
f  the  eye  from  powder  or  djuamite  explosions,  this  is  nearly  always 
mpossible;  particles  in  the  cornea  usually  heal  without  reaction. 

With  lead,  there  is  little,  if  any,  chemical  action.  Small  shot  heals 
1  by  encapsulation,  provided  it  is  entered  sterile.  Even  shot  which  has 
>erf orated  the  posterior  wall  of  the  globe  often  remains  in  the  orbit  or 
itreous  without  reaction;  this  is  true  also  of  revolver  bullets  and  similar 
iTfTQ  projectiles.  Glass,  wood,  porcelain  and  stone,  if  sterile  up)on  en- 
rance,  behave  in  the  same  wa3^  Yet  a  pearl  tumor  of  the  iris  has  often 
leon  caused  by  a  ciliary  hair.  It  should,  therefore,  be  removed,  as  the 
lermanent  removal  of  the  neoplasm  is  only  rarely  successful.  There 
re  constant  recrudescences  which,  by  subsequent  glaucoma,  may  even 
ender  enucleation  of  the  globe  necessary. 

Migration  of  an  intra-ocular  foreign  body — from  the  vitreous  into 
he  anterior  chamber,  etc. — has  often  been  observed. 

In  view  of  all  these  points,  patients  with  foreign  bodies  in  the  an- 
erior  chamber  or  depth  of  the  eye  should  be  referred  immediately  to 
n  ()j)hthalmologist.  Careful  and  thorough  cleansing  of  the  hds  and 
onjun(^tival  sac,  together  with  an  aseptic  first  aid  bandage,  is  all  that 
liould  l)e  done  in  the  way  of  preliminaries. 

Here  and  there  an  intra-ocular  foreign  body  may  be  successfully 
enioved  without  its  leaving  visible  trace.  I  succeeded  in  one  case  in 
enioving  a  piece  of  brick  the  size  of  a  pinhead  from  the  lower  temporal 
[uadrant  of  the  iris. 

'I'he  fact  that  every  injury  of  the  eye  due  to  foreign  bodies  deserves 
he  most  careful  attention  is  proved  by  the  cases  which  develop  retro- 
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bulbar  abscess  and  tetanus,  the  latter  especially  after  the  entrance  of 
wood  splinters.  In  order  to  remove  larger,  impacted  foreign  bodies  the 
traumatic  canal  may  have  to  be  amplified,  in  order  to  evacuate  any 
accumulation  of  pus  or  prevent  its  formation. 

Disturbance  of  the  ocular  muscles  in  tetanus  infection  due  to  injury 
of  the  eye  and  its  adnexa  is  shown  not  only  by  the  facies  tetanica,  but 
also  by  the  imiform,  bilateral,  exceedingly  small  palpebral  fissure  due 
to  permanent  contracture  of  the  sphincter.  There  is  spastic  contracture 
of  the  superior  levator  muscle  of  the  lid  and  rigidity  of  the  corrugator 
supercilii,  and,  besides,  when  the  tetanus  toxin  comes  into  direct  contact 
with  a  nerve  of  the  ocular  muscle,  there  will  be  continuous  spasm  of  all 
the  muscles  of  that  eye,  which,  after  a  short  time,  radiate  to  the  other 
eye  and  the  muscular  region  of  the  facial  nerve,  etc. 

Local  tetanic  rigidity  of  the  pupil  may  also  ensue.  On  the  other 
hand,  in  tetanus  descendens,  which  is  nearly  always  accompanied  by 
trismus,  the  muscles  of  the  oculomotor  nerve,  unUke  those  of  the  lid,  do 
not  seem  to  be  involved  (Salus). 

4.  EXTERNAL  INJURIES  OF  THE  EYE 

The  prognosis  of  injuries  to  the  lid  corrosions  by  lime,  acids  or 
alkalies,  etc.,  is  not  unfavorable  at  the  onset,  unless  the  conjimctiva 
and  cornea  are  involved.  In  many  cases  only  the  superficial  layers  suffer, 
but  by  subsequent  shortening  of  the  palpebral  skin  complications  may 
ensue,  such  as  ectropion,  ptosis  and,  if  the  palpebral  margin  is  involved, 
entropion,  trichiasis,  symblepharon,  comeoblepharon  and  ankylobleph- 
aron. The  same  result  follows  biuns  by  molten  metal,  red  hot  slags, 
fire,  etc.,  while  scalding  with  boiling  or  hot  water  leads  only  to  superficial 
skin  excoriations  and  singeing  of  the  eyebrows  and  cilia.  Powder  ex- 
plosions or  lightning  usually  produce  biuns  of  the  first  and  second  degrees 
upon  the  skin  covering  the  Uds. 

The  healing  of  cuts,  stabs,  shot  wounds,  bites,  tears  or  contusion 
of  the  lids  is  determined  by  the  position  and  extent  of  the  injxuy.  Other 
determining  factors  depend  upon  involvement  of  the  eye  itself  and  its 
adnexa  and  the  presence  of  infection.  Accordingly,  there  may  be  either 
perfect  healing  or  notches  in  the  palpebral  margin,  coloboma  of  the  Ud, 
ptosis,  ectropion,  excessive  lachrymation — especially  when  the  canaliculi 
have  been  severed — symblepharon  and  shortening  of  the  conjunctival 
sac.  Er>'sipelas,  gangrene,  tetanus  and  rabies  have  also  been  repeatedly 
observed.  Of  general  diagnostic  value  are  emphysema  of  the  lids,  due 
to  entrance  of  air  from  the  nasal  accessory  sinuses  in  rupture  of  the 
lachrjnial  sac  or  fracture  of  the  orbital  walls,  and  the  very  gradually 
increasing  hemorrhage  into  the  lids  in  fracture  of  the  base  of  the  skull. 
The  latter  often  causes  amblyopia  or  even  amaurosis  by  indirect  injury 
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of  the  optic  nerve.  The  diagnosis  is  established  by  testing  the  visual 
acuity,  and  by  the  direct  and  consensual  pupillary  reaction.  Atrophy 
of  the  optic  nerve  will  become  evident  after  two  or  three  weeks.  Of 
further  importance  are  hemorrhages  into  the  Uds  accompanied  by  facial, 
conjunctival  and  retrobulbar  hemorrhages,  in  consequence  of  stagnation 
of  the  cranial  vessels  caused  by  traumatic  compression  of  the  thorax. 

Perforations  of  the  palpebral  skin  by  foreign  bodies  which  have  pene- 
trated into  the  globe,  orbit,  or  accessory  sinus  of  the  nose  or  the  cranial 
cavity  are  very  important.  Only  recently  I  observed  a  lid  fistula  at  the 
inner  part  of  the  upper  lid,  which  had  been  received  fifteen  months 
before  while  chopping  wood.  Several  operations  were  required  before  a 
wood  splinter,  234  inches  long,  which  had  made  its  way  along  the  inner 
orbital  wall,  was  foimd. 

Treatment — In  uncompUcated  stabs  and  cuts  of  the  lids,  the  area 
is  carefully  cleansed  with  a  cotton  tip  saturated  with  benzine  or  ether, 
or  it  is  painted  with  tincture  of  iodine.  The  wounds  are  then  sutured, 
the  superficial  ones  by  skin  sutures  and  those  passing  through  the  entire 
thickness  of  the  Ud  or  palpebral  margin  by  exactly  appositioned  skin 
or  conjunctival  sutures.  The  conjimctiva  is  sutured  first.  Fresh  or 
contused  woimds,  or  such  as  have  been  polluted  by  foreign  bodies,  are 
cleansed  in  the  same  way,  trimmed  and,  if  at  all  possible,  inunediately 
united.  Older  wounds  of  this  description  are  best  treated  with  a  monoc- 
ular or  duplex  bandage,  saturated  with  a  1  per  cent,  solution  of  acetate 
of  aluminum.  The  bandage  should  be  changed  daily,  until  the  contused 
edges  of  the  wound  are  clean.  They  should  then  be  sutured.  In  order 
to  encourage  the  rapid  growth  of  epitheliimi  in  polluted  contusions  and 
bums  of  the  lids,  pulverized  silver  nitrate  is  recommended  (Bier-Baruch) . 

According  to  Bier-Baruch's  directions,  powder  sufficient  to  form  a  thin 
layer  is  applied  over  the  wound.  It  is  then  slightly  pressed  upon  it  with  a 
cotton  tip.  Any  powder  in  the  vicinity  or  on  the  parts  where  epithelium 
has  already  formed  is  removed  by  a  light  air  spray.  The  bandage  is 
changed  every  two,  three  or  four  days,  as  required.  In  the  intervals,  *'in 
order  to  take  full  advantage  of  the  irritation  attained,  in  favorably  pro- 
gressing formation  of  epithelium,"  a  simple  sterile  compress  is  applied. 

Wounds  located  at  a  distance  from  the  lid  margin  often  heal  with- 
out suturing.  For  palpebral  hemorrhages  and  emphysema  of  the  lids 
a  moist  compress  is  indicated,  for  bums  and  corrosions  of  the  lids  an 
ointment  compress  (byrolin,  ung.  hydrarg.  oxydat.  flav.  J4~/^  P^r  cent.). 
Should  a  faulty  position  of  the  lids  and  the  intermarginal  seam,  or  an 
extensive  defect  of  the  lid  substance,  persist,  regular  massage  of  the  scar 
with  vaseline  may  effect  a  correction ;  if  not,  the  treatment  should  be  re- 
ferred to  an  ophthalmologist  versed  in  plastic  operations.  Such  operations, 
however,  are  indicated  only  after  complete  consolidation  of  the  scars. 
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For  removal  of  traumatic  ptosis,  comp.  p.  355. 

As  to  the  lachrymal  sac,  external  injuries  demand  a  bandage  or 
suturing,  according  to  circtmistances.  Fracture  of  the  bones  surround- 
ing the  sac  must  in  most  cases  be  established  by  the  X-ray.  As  a  rule, 
however,  it  is  only  their  consequences, — occlusion  of  the  lachrymal 
apparatus  with  polypous  proliferations  at  the  mucosa  of  the  sac,  etc., — 
that  call  for  actual  treatment  (comp.  p.  121). 

5.  BURNS  AND  CORROSIONS  OF  THE  CONJUNCTIVA  AND  CORNEA 

Bums  caused  by  molten  lead,  iron,  boiling  fat,  etc.,  or  corrosions 
by  soluble  lime  compositions,  solution  of  soda,  aluminate  of  soda,  ammo- 
nia or  acids, — as,  for  instance,  sulphuric  acid, — may  cause  serious  injury 
by  extensive,  dense  scars  of  the 
lids,  conjunctiva  or  cornea,  and 
suppurative  disintegration  of  the 
cornea  with  subsequent  suppura- 
tive iridochorioiditis.  A  corrosion 
by  pure  or  not  highly  diluted,  in- 
organic acids,  especially  muriatic, 
sulphuric  or  nitric,  may  also  cause 
opacity  of  the  lens.  Fehr  and 
others  observed  the  local  effect  of 
crude  nitric  acid  twenty  hours  after 
corrosion ;  the  lens  of  both  eyes  was 
distinctly  opaque,  the  cornea  hav- 
ing remained  transparent. 

Artificial  fertilizers,  especially 
superphosphate,  contain  very  in- 
jurious ingredients — acetic  phos- 
phate of  potash  and  anhydride  of 
phosphate,  which  are  easily  sol- 
uble in  the  lachrymal  secretion. 
Rubbing  the  eyes  with  a  finger  to  which  particles  of  these  fertilizers  are 
adherent  introduces  them  into  the  eye,  causing  a  destruction  of  the  cornea. 
They  should  be  handled  with  caution. 

Conjunctival  catarrh  due  to  slight  ammonia  corrosion  soon  dis- 
appears; in  severe  fomK,  a  white,  friable  membrane  will  be  formed  and 
extensive  traumatic  surfaces,  which  tmdei^o  cicatrization  later.  There 
is  desquamation  of  epithelium  in  a  slightly  injured  cornea,  which  looks 
dull  and  often  difTi^ely  opaque. 

The  changes  caused  by  bums  from  molten  metal  and  corrosions  by 
lime,  etc.,  are  similar,  but  much  more  extensive  (Fig.  45). 

Treatment. — In  corrosions  caused  by  ammonia,  solution  of  soda  or 
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acids,  prolonged  irrigation  with  tepid  water  is  the  first  step.  Whrai 
ammonia  penetrates  into  the  interior  of  the  eye,  Pichler  recommends 
rapid  puncture  of  the  anterior  chamber,  which  is  to  be  repeated  several 
times.  Even  the  most  minute  particles  of  milk  of  lime  or  mortar  which 
have  found  their  way  into  the  conjunctival  sac  should  be  removed  rapidly 
and  thoroughly.  The  aid  of  a  third  person  may  be  necessary  and  ap- 
plications of  cocaine  ointment.  The  cornea,  scleral  conjimctiva  and 
the  everted  palpebral  conjunctiva  must  be  wiped  off  with  a  firmly  twisted 
cotton  tip  immersed  in  oil;  adherent  particles  are  carefully  removed  with 
a  small  spatula  or  spoon,  care  being  taken  not  to  injure  the  conjunctiva. 
The  conjunctival  sac  is  then  thoroughly  irrigated  with  cold  water,  particu- 
larly the  region  of  the  upper  fornix,  which  is  especially  prone  to  harbor 
p,g  ,g  lime  particles.    Chalupecky  thinks 

that  after-irrigationof  the  conjunc- 
tiva with  a  concentrated  sugar  so- 
lution, which  is  a  common  method 
of  removing  adherent  lime  parti- 
cles, is  injurious,  because  of  the 
caustic  lime  saccharates  formed 
thereby.  Washing  with  carbonic 
or  bitter  waters  has  been  recom- 
mended, in  order  to  transform  the 
lime  into  non-corrosive  carbonate 
of  lime  or  gypsum.  Copious  quan- 
tities of  oil  and  other  fatty  sub- 
stances, or  1  per  cent,  cocaine  oint- 
ment, are  distributed  within  the 
eye,  a  protective  bandage  is  ap- 
plied, and  the  case  immediately  re- 
ferred for  ophthalmological  treat- 
ment. Should  this  be  impossible, 
atropine  is  instilled;  later  a  1  per 
cent,  iodoform  ointment  with  an  addition  of  1  per  cent,  cocaine  and 
amyloglycerine  as  a  constituent.  In  my  experience,  this  accelerates  the 
dissolution  of  the  scab,  and  is  better  than  sublimate  ointment  in  reduc- 
ing the  scars  and  adhesions  of  the  fornix  of  the  inferior  conjunctiva  and 
those  between  the  tarsal  and  bulbar  conjunctiva,  i.e.,  symblepharon 
(Fig.  46).  Applications  of  heat  also  assist  in  desquamating  the  corroded 
parts.  The  adhering  jiarts  should  be  repeatedly  separated  by  drawing 
off  the  lids  carefully,  and  moving  the  globe  in  the  opposite  direction. 

Insoluble  pota.ssium  carbonate  in  the  tissue  can  probably  be  dissolved 
with  ammonium  tartaricum  (see  below). 

The  symblepharon  operation,  which  in  most  cases  has  to  be  per- 
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formed  eventually,  may  offer  great  difficulties.  The  later  it  is  performed 
the  better  the  chances  of  success.  In  lighter  cases  I  have  foimd  it  best 
to  sever  the  adhesion  and  cover  the  resulting  tissue  gap  and  the  neigh- 
boring conjimctiva,  which  has  been  detached  from  its  base,  by  trans- 
planting a  non-pediculated  skin  flap,  as  I  have  described  in  the  Munch- 
ener  med.  Wochen^ch.,  1897.  With  this  method  I  obtained  permanent 
success  in  a  case  which  had  been  vainly  operated  upon  three  times. 
There  was  at  first  very  troublesome  desquamation  of  the  epidermis  of 
the  transplanted  skin,  but  under  daily  instillations  of  a  1  per  cent,  solu- 
tion of  soda  (in  equal  parts  of  glycerine  and  water)  this  improved  after 
a  few  months,  and  finally  disappeared.  At  the  present  time,  more  than 
twenty  years  later,  the  motility  of  the  operated  eye  is  unimpaired. 

Skin  bums  which  are  confined  to  the  epithelimn  generally  heal  in  a 
few  days,  with  a  bland  ointment  and  a  protective  bandage,  even  when 
the  entire  area  is  involved.  But  deeper  corrosions  very  often  lead  to 
cicatricial  pterygimn,  or  to  necrosis  of  the  entire  cornea,  with  prolapse 
of  the  iris  and  staphyloma,  or,  directly  or  indirectly,  to  phthisis  bulbi. 
This  may  occur  in  cases  which  at  first  promised  well.  Cyst  formation 
in  the  palpebral  part  of  the  lachrymal  gland  (dacryops)  from  lime  bums 
occurs  less  frequently.  Cysts  due  to  other  traumas — blows,  etc. — are 
generally  located  behind  the  bulging  lid  imder  the  conjimctiva,  and  also 
on  the  sclera. 

In  the  lime  corrosions  of  the  cornea,  a  dissolution  of  the  resulting 
non-transparent  opacity  (potassium  carbonate  and  alimtiinate)  should  be 
attempted  by  tepid  eye  baths  of  10  per  cent,  neutral  anunoniated  tartar, 
— a  mixture  of  ammonia  chlorate  10  per  cent,  and  tartaric  acid  0.05 
per  cent.;  this  applied  once  or  twice  daily  for  half  an  hour,  and  the 
treatment  continued  for  some  time.  As  it  is  important  that  the  solution 
should  come  in  contact  with  the  cornea,  an  ointment  of  anmioniated 
tartar  should  be  applied,  followed  by  an  occluding  bandage.  This 
procedure  should  increase  the  resorbent  effect. 

Conjunctival  shortening  and  adhesion  between  the  palpebral  skin 
and  the  bulbar  conjunctiva  and  cornea,  persisting  after  these  corrosions 
and  bums,  cannot  always  be  removed.  However,  satisfactory  cures 
have  been  attained,  even  in  difficult  cases,  by  plastic  operations.  These 
measures,  though,  should  be  deferred  until  the  cicatricial  process  is  com- 
plete, and  there  is  no  undue  irritation  in  the  eye. 

6.  CUTS,  STABS  AND  TEARS  OF  THE  EYEBALL 

The  healing  of  cuts  and  stab  wounds  of  the  globe,  especially  those 
puncturing  the  coats  of  the  eye,  depends  in  great  measure  upon  the 
position  and  nature  of  the  wound.  It  is  assumed  that  the  globe  has  not 
been  destroyed  or  much  vitreous  lost.    Septic  wounds  of  the  cornea  are 
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generally  more  benign  than  penetrating  wounds  of  the  sclera  with  ex- 
posure of  the  vitreous,  because  the  latter  does  not  tolerate  protective 
agents  well. 

In  perforating  tears  of  the  globe  (from  arrows,  etc.)  the  wound  is 
very  often  infected.  But  even  an  infection  of  the  vitreous  may  be 
arrested,  and  sometimes  a  satisfactory  cure  effected,  so  far  as  vision  is 
concerned.  The  patient's  relatives  should  always  be  warned  that  sym- 
pathetic inflammation  threatens  the  uninjured  eye,  unless  competent 
aid  is  given  at  once. 

One  may  have  to  content  himself  with  an  external  cleansing  of  the 
wound  and  a  temporary  bandage,  without  touching  or  pressing  the 
globe  in  any  way. 

In  injuries  of  the  globe,  the  iris  often  participates  by  prolapse, 
tears,  or  direct  discission.  Perforating  wounds  often  give  rise  at  a  later 
time  to  so-called  serous  and  pearl  cysts  of  the  iris,  by  the  scattering  of 
corneal  epithelium  or  epidermal  cells. 

Even  when  these  injuries  take  a  less  irritating  course,  they  may  later 
lead  to  blindness  and  a  gradual  shrinking  of  the  globe  (phthisis  buibi). 

Traumatic  emphysema  of  the  cornea,  due  to  injuries  by  needles, 
scissors,  etc.,  is  characterized  by  a  shining,  punctated,  more  or  less 
circumscribed  opacity  of  considerable  size  in  the  region  of  the  wound. 
It  is  of  no  importance,  unless  the  cornea  is  infected. 

Softening  of  the  globe  is  very  rare  in  infancy  and  childhood,  and  is 
characterized  by  a  reduction  of  intra-ocular  tension  (hypotony)  and 
shrinking  of  the  globe.  It  is  usually  due  to  disease  of  the  sympathetic 
nerve  of  the  brain,  and  may  be  accompanied  by  lachrymation,  photo- 
phobia, a  feeling  of  pressure  in  the  eye  and  violent  neuralgia. 

A  minute  corneal  fistula  may  give  rise  to  similar  symptoms.  Thus, 
an  exploding  mineral  bottle  caused  a  perforating  corneal  injury  which, 
with  the  exception  of  a  very  fine  anterior  synechia,  apparently  healed 
smoothly.  But  the  injured  eye  remained  soft,  without  ciliary  injection 
or  evidence  of  iridocyclitis.  Enucleation  was  considered,  in  order  to 
protect  the  other  eye,  which  showed  distinct  capillary  hyperaemia  of  the 
optic  disc.  But  a  Westien-Zehender  loupe  revealed  a  minute  corneal 
fistula  of  the  anterior  synechia.    Galvanocautery  promptly  closed. 

Discission  of  the  lens  capsule  bj'^  a  stab  or  cut  is  nearly  always  fol- 
lowed by  complete  lenticular  opacity — traumatic  cataract — due  to  the 
entrance  of  aqueous  or  vitreous  humor.  WTien  the  wound  is  very  small 
and  closes  rapidly,  and  other  conditions  are  favorable,  more  or  less  vision 
may  be  preserved.  Otherwise,  and  provided  the  injurj''  of  the  capsule 
was  aseptic,  asthenopia  will  persist,  on  account  of  the  high  hyperme- 
tropia  resulting  from  the  resorption  of  the  lens.  This  excludes  a  cor- 
rection by  glasses  for  near  vision,  because  the  retinal  images  of  the 
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aphakic  eye  are  so  small  as  to  preclude  fusion  with  those  of  the  xuiinjured 
eye.  Often,  however,  a  glass  for  distance  will  be  tolerated.  Should  the 
other  eye  become  blind,  the  damage  is  not  great,  provided  the  cataract 
is  uncomplicated  and  has  healed  kindly.  These  patients  retain  over 
two-thirds  of  their  working  capacity. 

Treatment. — If  the  injury  to  the  lens  is  recent,  the  conjunctival 
sac  should  be  most  carefully  disinfected  (see  above),  and  mydriatics, 
combined,  if  indicated,  with  atropine-cocaine-adrenalin,  should  be  in- 
stilled. An  ophthalmic  surgeon  should  be  consulted  at  the  earliest  pos- 
sible moment,  as  special  treatment  is  necessary.  This  is  the  more  urgent, 
as  in  extensive  injuries  to  the  capsule  the  anterior  chamber  becomes  so 
shallow,  from  rapid  swelling  of  the  lens,  that  secondary  glaucoma  may 
develop,  demanding  the  immediate  removal  of  the  swollen  lens.  Treat- 
ment by  a  specialist  is  still  more  important  in  traumatic  infection,  because, 
if  the  uvea  becomes  involved,  dense  adhesions  may  form  between  the 
lens  or  its  renmants  and  the  iris  and  ciliary  body  (cataracta  accreta), 
which  very  often  leads  to  gradual  blindness  and  shrinking  of  the  globe. 

Aside  from  the  local  remedies  mentioned,  constitutional  treatment 
by  inunctions  of  mercury  ointment,  together  with  large  doses  of  salicylic 
preparations,  has  often  yielded  favorable  results. 

Posterior  cortical  cataract  of  traumatic  origin,  following  a  disloca- 
tion of  the  lens  in  its  capsule,  occurs  even  without  a  lesion  of  the  zonula 
of  Zinn  or  ruptiu^  of  the  capsule.  It  is  usually  caused  by  the  action  of 
foreign  bodies  upon  the  peripheral  areas  of  the  lens,  or  by  contusion  of 
the  globe.  In  the  incipient  stage,  the  posterior  layers  of  the  lens  show  a 
stellar  opacity,  slightly  permeable  to  light,  whose  rays  extend  rather  uni- 
formly in  all  directions  from  the  posterior  wall,  leaving  the  periphery  free. 
This  opacity  either  increases  slowly  in  intensity  and  extent,  or  it  clears  up 
again.  The  clearing-up  process  may  take  place  after  some  time,  with  con- 
siderable improvement  of  visual  acuity,  which,  previously,  was  noticeably 
reduced.  In  some  cases  the  opacity  practically  disappears,  but  the  chances 
are  that  the  lens  wall  become  quit€  opaque  after  two  or  three  yeai*s. 

These  traumatic  opacities  of  the  lens,  which  may  also  be  transitory, 
are  therefore  important  from  a  medico-legal  point  of  \new. 

In  the  operative  removal  of  a  total  cataract  resulting  from  such 
injuries  the  surgeon  must  always  take  into  consideration  the  possibility 
of  a  separation  of  the  posterior  capsule,  and  guard  especially  against 
prolapse  of  the  iris. 

7.  CONTUSIONS  OF  THE  EYE 

The  ocular  changes  resulting  from  contusions  vary  widely. 

Hemorrhages,  limited  to  the  lids  or  the  subconjunctival  tissue,  are 
soon  absorbed.  The  separation  of  the  endothelium  of  Descemet's  mem- 
brane and  the  uniform  gray,  diffusely  turbid  swelling  of  the  cornea  oc- 
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»jfifi*,'*is.tr/  *!^/fT^  ^yy;,r  A*>/T^*  of  *L^  apor^.  Tear?  of  ihe  ire  spLinrtcr, 
wt#;/rh  ;ij/^  V/t  <5a>i!y  vi*if/>#r.  nil:  r,/>t  disapj^ar.  Traxzmaiic  mydriaas, 
/)ii^  <ni*>*/T  ♦//  an  jrr.;/^^;^/tibfe  divy>r.tii.u;ty  of  the  coustTict^M'  pupillae 
'/f  t//  fM'rifffj'Tfs.l  f/aralvfi-  of  itr  wr-.f^ — IrAophtpsk — L?  often  favorably 
thiUifrnrM  i/y  nffMrsitM  iri^-tillatiori  of  pilocarpme-morphine-physcstig:- 
miitf'.  ^2  \Mrr  /-/r/it,,  }/^  fptir  ft^fjit,,  %  \ifftT  cent.,  aa  .  Such  treatment  should 
(^r  i'MTtu-A  out.  4r/4*ry  ev^fnin^c  Urfore  retiring,  for  a  period  of  several  weeks. 
Ill  ori#T  /';i>!^r  of  dji'tin^'tjy  (U-xtturchXfiil  detachment  of  the  root  of  the  iris 
'^irid/^Ji;il>>j>.y  h  cur^r  followr-r]  the  iLse  of  mydriatics,  such  as  atropine- 
t'tH'tuui'^M\9rMt'Miu  ^V/i  f¥'r  r^nt.,  2  per  cent..  1  :  000  aa),  and  the  appli- 
r.tti'ufu  of  ;i  duplex  bandage  to  prevent  pupillar>'  reaction.  Usually, 
hnwtr/i'T,  a  c^'nt.rjf>#?lal  di>'KKration  of  the  detached  part  of  the  iris  will 
jKTH.ihi,  witli  a  hf  niight'linr;<i  course.*  of  the  corresponding  sector  of  the 
pupillary  ru/irgin. 

(!oriiuH.ior»M  liruit^fd  to  the  ciliary  FxxJy  cannot  be  demonstrated  with 
liifiTuI  illurriinulion,  nor  with  the  ophthalmoscope.  But  the  blood  cysts 
in  \Uir  vWuwy  \uH\y  (^rovc;  that  hemorrhages  in  the  tissue  may  occur.  In 
orM*  r/iw  IIm*  (li/ignoHJH  wjih  [insured  by  the  spontaneous  bursting  of  the 
ryhlir  Willi  \iUi\  \\\v  conHC'Cjuent  demonstration  of  numerous  haematoidin 
v\y\sU\\H  in  Iho  door  iif  the  cyst,  there  being  no  iris  at  its  site  (traumatic 
coloboMifi  ol  the  iris).  In  a  sc^coiid  traumatic  case  I  w^as  able  to  show  by 
HiiiplmiioHcnpy  th/it  th(^  ^Mumor  of  the  ciliary  body''  was  a  pseudo- 
tnnif»r.  Srvrnil  experienced  s|)(»cialists  had  declared  the  cyst  to  be  a 
ineliiiii  MiirenniH  of  the  eilinry  body,  and  urgently  recommended  removal 
of  the  eye. 

A  eoiitiision,  inllicted  anteriorly,  sometimes  causes  a  slight  annular 
opiieily  of  Ihe  anif'rior  l(»ns  capsule*,  which  very  often  requires  artificial 
(lilntMlioi)  of  llu»  pnpil  in  ohUm'  to  be  seen  (Vossius).  One  case  was 
MNMoi'ialetl  with  Iramnatic  papillitis.  There  also  occurs  a  cataract-like 
opanlN.  tni^inally  eonlim^d  to  tlu*  aiittM'ior  cortical  layers,  a  tear  of  the 
eapMile  at  \\\v  equator  or  posttM'iorly.  Luxation  and  subluxation  of  the 
lehN  olhMi  caurt*  secomlary  ^hiucoina.  by  stretchiniz;  and  tearing  of  the 
••u*  |MM\-.oiy  hv.annMils.  particularly  in  the  tirst  wtvks.  If  the  help  of  an 
i>phth;dn\u'  ^^iuv.immi  i^  not  inunediatt^ly  a\ailini:,  the  severely  injured 
rNo  I*,  'oothcii  by  ivst  i!\  brd.  in^t illation  o\  piKH'arpint^morphme  (2  j>er 
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cent.,  }/2  per  cent.,  aa)  and  a  bandage.  This  may  permanently  quiet 
the  eye.  But  everything  directly  or  indirectly  tending  to  increase  the 
intra-ocular  pressure  or  to  disturb  the  lens  must  be  avoided. 

Subluxation  of  the  lens  is  always  serious,  even  when  the  condition 
remains  about  stationary.  It  leads  either  to  a  refractive  myopia  and 
irregular  lenticular  astigmatism,  both  of  which,  as  a  rule,  are  not  suscep- 
tible to  correction,  or  there  will  be  two  indistinct  retinal  images,  pro- 
ducing an  effect  similar  to  that  of  a  pupil  with  congenital  ectopia,  part 
of  which  contains  lenticular  substance,  while  another  part  does  not. 
The  aphakic  part  of  the  eye — with  the  exception  of  emmetropia — is 
now  considerably  hypermetropic;  the  lens-containing  part  is  myopic, 
due  to  an  increased  curvature  of  the  lens,  as  a  consequence  of  abnor- 
mal tension  of  the  zonula.  This  gives  rise  to  monocular  diplopia. 
The  disorder  of  vision  is  less  serious  in  simple  axial  torsion,  where 
the  oblique  position  of  the  lens  produces  astigmatic  distortion  of  the 
retinal  images. 

The  operative  removal  of  a  lens  displaced  into  the  anterior  chamber 
must  be  left  to  the  ophthalmologist.  The  extraction  of  a  freely  movable, 
dislocated  lens  is  a  serious  matter,  owing  to  the  almost  unavoidable  loss 
of  vitreous.  I  therefore  prefer  to  make  an  iridectomy  in  subluxation. 
With  a  well-behaved  patient  this  is  possible  without  untoward  happen- 
ings. After  the  local  anaesthetic  has  been  instilled  repeatedly,  the  iris 
is  brought  out  with  a  small  bhmt  hook  which  the  operator  turns  back- 
ward around  the  pupillary  margin.  This  little  piece  of  iris  can  then  be 
cut  off  without  loss  of  \'itreous.  A  lens  dislocated  into  the  vitreous 
better  be  left  untouched.  The  condition  is  more  dangerous  still  when, 
with  simultaneous  rupture  of  the  sclera,  the  lens  is  displaced  under  the 
conjunctiva  or  drawn  outside  of  the  eye.  An  injury  of  this  kind  gen- 
erally causes  blindness,  owing  to  the  vitreous  hemorrhage  or  retinal 
detachment. 

Uveal  irritation  and  inflanmiation  often  persists,  especially  if  the 
scleral  tear  closes  slowly  or  if  the  woxmd  is  infected.  Such  cases  often 
require  enucleation  later,  for  the  protection  of  the  other  eye,  even  though 
the  initial  course  was  apparently  favorable.  Simple  subconjimctival 
ruptures  may  cause  sympathetic  irritation  after  many  months  of  ab- 
solute quiescence,  rendering  the  same  prophylactic  step  necessary. 
Contusions  from  violent  thrusts  or  blows  may  not  only  cause  concentric 
tearing  of  the  sclera  about  1-2  mm.  away  from  its  margin,  but  also  pro- 
lapse of  the  iris  and  ciliary  body  into  the  wound,  followed  by  traumatic 
aniridia  and  softening  and  shrinking  of  the  globe. 

It  is  a  fact  of  medico-legal  interest  that  diffuse  parenchymatous 
keratitis  of  constitutional  origin,  especially  the  typical  congenital  syphi- 
litic form,  may  also  break  out  after  contusions  or  an  injury  bj^  a  foreign 
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body.     The  second  eye  becomes  similarly  affected  after  a  short  time, 
which  Vossius  attributes  to  a  kind  of  sympathetic  irritation. 

It  is  still  xmdecided  whether  an  eruption  of  iridocyclitis,  which  in 
the  final  analysis  is  attributable  to  a  constitutional  affection,  such 
as  tuberculosis,  syphilis,  etc.,  may  be  caused  by  a  blunt  injury  to 
the  eye. 

All  ocular  injuries  occasioned  by  contusion,  even  though  the  bulbar 
conjunctiva  is  not  visibly  torn,  demand  immediate  treatment  by  an 
ophthalmologist  after  the  eye  has  been  thoroughly  and  carefully  irri- 
gated with  a  non-irritating  disinfectant  like  merciuy  oxycyanate  1.0  : 
3000.0  or  H2O2  (1  per  cent.)  and  a  temporary  bandage  has  been 
applied. 

(Edematous  opacity  of  the  retina  (commotio  retinae)  occurs  after 
contusion  of  the  globe.  It  is  usuaUy  located  at  the  site  of  injury,  or 
frequently  on  the  opposite  side,  or  it  appears  as  a  semicircular  opacity 
around  the  macula.  It  disappears  in  the  course  of  a  few  days,  leaving 
no  trace. 

But  a  powerful  blow  may  cause  dropsical  degeneration,  intense 
shrinking  of  the  chorioid  and  centre  of  the  retina,  and  sometimes  even  a 
perforation  of  the  macula  which  appears  as  a  Ught  red  spot  about  the 
*\size  of  a  disc/'  surrounded  by  a  turbid  gray  area.  The  grave  con- 
sequences of  such  an  occurrence,  which  may  reduce  the  \dsual  acuity  to 
the  recognition  of  fingers  in  close  proximity,  have  so  far  baffled  all  at- 
tempts at  amelioration. 

Isolated  tears  of  the  chorioid  usually  occur  between  the  macula  and 
the  transverse  section  of  the  optic  disc,  either  concentrically  or  equa- 
torially,  or  both,  and  very  often  occasional  development  of  pigment,  and 
thick  scars,  which  cause  permanent  visual  disturbances  of  marked  degree 
when  there  is  simultaneously  a  retinal  tear,  or  a  serious  hemorrhage 
into  the  retina  and  vitreous. 

First  aid  consists  in  bandage  and  rest  in  bed;  further  treatment 
belongs  to  the  ophthalmologist.  In  mild  cases  I  also  ad\ise  inmiediat^ 
resort  to  mydriatics  in  order  to  ensure  absolute  quiescence  of  the  retina 
and  chorioid.    This  is  continued  until  the  wound  has  healed. 

Cuts  and  stabs  in  the  retina  may  run  a  more  favorable  course,  in 
the  absence  of  serious  complications,  such  as  a  loss  of  vitreous. 

A  patient,  sixteen  years  of  age,  suffered  a  nearly  lineal  tear  of  the 
chorioid,  running  through  the  macula  lutea.  Yet  under  this  treatment 
central  visual  acuity  was  almost  completely  restored.  This  treatment 
suggested  itself  to  me  by  the  favorable  course  of  the  case  of  scleral 
tuberculosis  mentioned  on  p.  228.  In  asthenopia  and  blindness  due  to 
fracture  of  the  base  of  the  skull,  causing  compression,  contusion,  injury 
or  concussion  of  the  optic  nerve  in  the  optic  canal  or  in  the  posterior 
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part  of  the  orbit,  X-ray  pictures  and  functional  hearing  tests  are  much 
more  important,  as  in  the  early  stage  the  ophthalmological  findings  are 
usually  negative. 

A  violent  contusion  of  the  eye,  which  in  any  case  demands  careful 
treatment,  may  also  produce  retrobulbar  compression  of  the  optic  nerve. 
In  one  case  where  there  was  only  a  slight  effusion  of  blood  into  the  an- 
terior chamber,  I  succeeded  in  restoring  the  normal  field  of  vision  with 
a  disappearance  of  the  central  scotoma  and  improvement  of  the  impaired 
central  vision  from  6/20  to  6/8  and  from  Nieden  4  to  Nieden  2  for  near 
vision,  by  adopting  the  following  course:  absolute  acconunodative 
protection  of  the  eyes,  mild  diaphoresis,  brucin  injections  into  the  temple 
and  fibrolysin  injections  into  Tenon's  space. 

Unilateral  glaucomatous  atropic  excavation  of  the  optic  disc,  which 
I  have  observed  after  injury  to  the  base  of  the  skull  with  almost  complete 
blindness  of  the  affected  eye,  is  probably  caused  by  a  cicatricial  retrac- 
tion of  the  orbital  part  of  the  optic  nerve  and  sinking  of  the  lamina 
cribrosa,  in  consequence  of  a  contusion  or  tear  of  the  optic  nerve  in  the 
optic  foramen.  The  deep  marginal  excavation  of  the  pale  disc,  kinking 
of  the  vessels,  venous  stasis,  pulsation  of  the  arteries,  and  a  peripapillary 
halo-like  zone,  correspond  to  the  ophthalmoscopic  picture  of  glaucoma. 
But  hypertony,  the  typical  glaucomatous  displacement  of  the  vessels 
to  the  nasal  side  of  the  disc,  and  the  reduced  motility  of  the  iris  which 
occurs  with  prolonged  persistence  of  glaucoma  are  absent. 

8.  mjTTRIES  OF  THE  ORBFT 

Injuries  of  deep  orbital  structures  are  usually  due  to  fractures  of 
the  base  of  the  anterior  cranial  fossa.  Subconjimctival  hemorrhage  of 
the  lower  fornix,  extending  from  backwards  forwards,  frequently  appears 
from  one  to  three  days  later.  The  globe  rarely  protrudes.  Contusion 
of  and  hemorrhage  in  the  optic  nerve,  or  its  intervaginal  space,  caused  by 
rupture  through  the  optic  canal,  is  a  matter  of  serious  import.  It  gen- 
erally leaves  behind  unilateral  and  sometimes  bilateral  amblyopia  or 
amaurosis,  which,  like  the  visual  disturbance  in  direct  cuts  and  stabs  of 
the  optic  nerve,  is,  almost  without  exception,  incurable.  The  fimctional 
test  of  acuity  of  hearing  is  of  great  value  in  making  a  differential  diagnosis. 

Traumatic  paralyses  of  the  ocular  muscles  following  knocks  or  blows 
on  the  head,  contusion  of  the  skull,  injury  of  the  orbit  by  foreign  bodies 
or  muscle  tears,  may  give  rise  to  a  variety  of  symptoms.  These  are 
usually  caused  by  basal  or  orbital  lesions,  and  may  also  be  associated 
with  injuries  to  other  cranial  nerves,  the  facial,  optic,  trigeminus,  sym- 
pathic,  auditory  or  glossopharyngeal. 

Paralysis  of  the  ocular  muscles  is  rarely  due  to  an  indirect  trauma. 
Yet  Partenheimer  and  others  observed  complete  unilateral  paralysis  of 
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the  motor  oculi  after  a  fall  upon  the  buttocks,  the  head  never  touching 
the  ground. 

A  few  more  details  may  be  in  order.  PHirely  orbital  fractures  located 
further  anteriorly  are  apt  to  be  accompanied  by  motor  disturbances  of 
the  eye.  Total  ophthalmoplegia,  an  effusion  of  blood,  and  associated 
with  anaesthesia  of  the  orbital  contents,  point  to  a  lesion  of  the  superior 
orbital  fissure,  while  ptosis,  paralysis  of  the  trochlearis,  and  anaesthesia 
of  the  forehead  (supraciliary  nerve)  point  to  fracture  and  dislocation  of 
the  anterior  part  of  the  upper  orbital  wall ;  paralysis  of  the  inferior  oblique 
muscle  indicates  fracture  of  the  lower  medial  orbital  waU. 

The  prognosis  in  all  these  types  of  paralysis  depends,  above  all, 
upon  the  sequelae  of  the  injury.  It  is  relatively  good  in  an  orbital  lesion 
and  in  paralysis  due  to  intracranial  conditions,  when  not  attended  by 
concussion  of  the  brain,  fracture  of  the  skull,  injury  to  the  nerves,  or 
tearing  of  the  muscles.  According  to  G.  Miiller,  it  is  noteworthy  that 
in  the  course  of  a  traumatic  oculomotor  paralysis  the  fibres  supplying 
the  vertical  muscles  are  very  often  the  only  ones  affected,  or  remain 
more  paretic  than  the  other  branches.  Although  the  prognosis  of  an 
isolated  paralysis  of  the  trochlearis  is  more  favorable,  its  healing  pro- 
ceeds more  slowly,  because  the  gliding  apparatus  of  the  trochlea,  which 
has  been  damaged  by  blood  effusions  and  subsequent  resorption,  can 
resume  its  function  but  slowly. 

The  entrance  of  air  after  fractures  of  the  anterior  orbital  segment, 
or  after  incision  of  the  lachrymal  sac  or  of  the  nasal,  ethmoidal,  frontal  or 
superior  maxillary  sinuses,  when  added  to  disturbances  of  the  lachrymal 
apparatus,  produces  a  palpebral,  orbitopalpebral,  conjimctival  or  orbital 
emphysema,  in  which  the  lids  and  globe  become  doughy  and  often 
markedly  protrude.  The  entrance  of  air  is  due  to  a  fracture  of  the  septum 
between  orbit  and  nose,  and  heals  in  a  short  time  without  evil  conse- 
quences, if  bandages  are  applied  and  instructions  not  to  blow  the  nose 
are  obeyed. 

The  sequelae  of  stabs  into  the  orbit  may  be  the  severing  or  tearing 
of  ocular  muscles  and  their  insertions,  severing  of  the  optic  nerve  at  the 
apex  of  the  orbital,  with  immediate,  incurable,  permanent  blindness. 
The  ophthalmological  findings  are  nearly  always  negative  at  first.  A 
progressive  paling  of  the  optic  disc  becomes  visible  only  after  three  or 
four  weeks.  If  the  stab  takes  a  cerebral  direction,  the  optic  tract  is 
Ukewise  endangered. 

Septic  stab  wounds  of  the  orbit  may  give  rise  to  panophthalmitis. 
Injuries  of  the  globe  or  orbital  tissue,  caused  by  foreign  bodies,  may 
cause  traumatic  tetanus.  This  often  ends  fatally,  especially  when  the 
foreign  body  has  not  been  removed  upon  opening  the  orbital  abscess. 
As  compared  with  grave  infiltration  of  cellular  tissue  in  orbital  phlegmon, 
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the  inflammatory  manifestations  in  tetanus  are  relatively  slight,  while 
the  motility  of  the  eye  is  early  and  markedly  restricted — the  beginning 
of  tetanus  of  the  orbital  muscles. 

R.  Hack  describes  a  left-sided  paralysis  of  all  ocular  muscles  along 
with  the  first  branch  of  the  trigeminus,  with  continuous  formation  of 
ulcers  in  the  totally  insensitive  cornea,  which  set  in  two  and  a  half  years 
after  an  accident.  The  condition  was  supposed  to  be  due  to  fracture  of 
a  bone  near  the  superior  orbital  fissure  and  subsequent  formation  of 
callus  with  lesion  of  the  nerve  ends  in  that  locality  (?). 

Treatment. — ^Wounds  of  the  ocular  muscles  should  be  sutured  as 
soon  as  possible.  Infected  orbital  cuts  and  stabs,  causing  palpebral 
swelling,  chemosis  of  the  conjunctiva,  dislocation  and  protrusion  of 
the  globe,  violent  pain  and  fever,  demand  evacuation  of  the  pus  by  in- 
cision, followed  by  gauze  packing  and  moist  compresses.  Such  treatment 
may  prevent  blindness  and  fatal  meningitis,  through  the  spreading  of 
the  orbital  suppuration  or  inflanmiation  to  the  superior  orbital  fissure. 
Shot  wounds  should  be  left  imdisturbed  as  long  as  possible.  In  all 
suspicious  injuries  of  the  lid,  globe  and  orbit,  it  is  advisable,  in  addition 
to  incision  and  removal  of  foreign  bodies,  to  inject  tetanus  antitoxin 
immediately  (Merck  20  antitoxin  units =4  c.c.  of  the  quintuple  tetanus 
antitoxin  Hoechst) .    Narcotics  should  be  given  if  the  symptoms  warrant. 

Inasmuch  as  traumatic  ocular  paralysis  often  rapidly  undergoes 
a  complete  cure,  after  having  remained  stationary  for  months,  opera- 
tive interference  for  correction  of  the  anomalies  caused  by  the  muscular 
paresis  should  be  held  in  reserve.  This  refers  to  children  as  well  as  adults. 
It  is  well  not  to  operate  before  the  lapse  of  nine  months  or  a  year. 

Retraction  of  the  globe:  Traumatic  enophthalmus  is  caused  by  a 
depressed  fracture  of  one  or  more  orbital  bones  and  an  enlargement  of 
the  orbit  by  the  escape  of  orbital  contents  toward  the  deep  parts,  by 
cicatricial  shrinking  of  the  retrobulbar  tissue  and  fixation  of  the  globe, 
and  possibly  by  tearing  of  the  bulbar  fascia  and  lesion  of  the  orbital 
muscular  bundle.  This  condition  is  irremediable.  In  marked  hemorrhage 
of  the  retrobulbar  tissue  enophthalmus  may  precede  exophthalmos.  Atro- 
phic disturbances  may  set  in  after  the  trauma.  This  interferes  with  the 
motility  of  the  eyeball.  Groenholm  tried  to  remedy  this  disturbance  by 
massage  and  passive  movements,  by  means  of  forceps  hooked  to  the 
conjunctiva.  This  causes  the  upper  lid  to  descend,  simulating  a  slight 
ptosis,  which  is  probably  caused  by  a  traumatic  sinking  of  the  orbital 
opening.  An  improvement  may  sometimes  be  effected  by  sutiuing 
the  superior  palpebral  levator  in  an  anterior  position,  according  to  the 
method  which  I  employ  in  congenital  ptosis. 

Pulsating  exophthalmos ,  which  is  generally  the  result  of  a  traumatic 
communication  between  the  cavernous  sinus  and  the  internal  carotid, 
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r,v:  ;^j>4t*;a^  .Wi  ^:'ji/rid^L    Oxb^Twi-*  HjEaiiari  of  lite  pammai-  tatroDi 

t^A^r  vv/rjjj5tr  r-/yiijrrj>jjjj'raTiorj.    hi  oijfr  ctt^e  I  effwiiesd  &  curt  "bnr 
J>'t>;  atrvpby  of  rb^  ^rtatir-  oHyiral  vffhi^. 

S^.  SYMPATHETIC  OPHTHAUOA 

TJi'r  j/^jiih^/jf^^fj'^i-  of  th<-  sympathetic  iiiflammaTiari  ck^^^utt 
;*Jtif^r  j/'rforatjijjr  injuria*-  of  the  eye.  and  which  i=  followed  by  ixi  ir 
ifSnifsusiix^iou,  ^y>jjiifju'f«  to  F^  a  matter  of  controver^j-.  AwKir-izzc  i: 
Ma/:keij/J''/-I>rJ;^fr-I>eijt*srrhmxirjrj,  the  infectious  agent  asoends  fr«:»n  liir 
ixif'^ri/t^J  eye  in  tJje  vh^fath>i  of  the  optic  nene  upward  to  ihe  r-h^^is^r^ 
nj/i*-  aroijn'J  the  latter  and  then  descends  as  a  kind  of  meningiTis  to  iLe 
ofAic  j-.h'r^itlih  of  tlie  vjrjond  eye.  .V«  a  matter  of  fact,  fever,  deJirrum  Aui 
epil^'l/Ofonn  paroxyhrnh  have  U?f;n  obsened  in  sjTnpathetic  ophthalinii, 
si\*/f  trajji-Jent  bilateral  impainnent  of  hearing  of  considerable  decree 
and  even  i^'rinanenl  deafn^^sK,  without  inflammator>'  changes  of  the 
ezt^rrnal  or  njiddle  ear  Ufing  noticf*able. 

Kamwy  and  Sutherland  found,  a.s  the  first  sjTnptom  of  an  imp<»n/^iTif 
«-.yf/ipatljelir  ofihthalrnia,  enlargement  of  the  blind  spot,  slight  myopia 
and  liypenernia  of  the  disc  of  the  second  eye.  Optic  neuritis,  r^ulting 
in  l//lal  or  partial  [lallor  of  the  disc,  has  been  repeatedly  demonstrated 
witljoui  inifilicating  the  w*r;ond  eye.  like  Rervan,  Sutherland  and 
VVinjrenroth,  I  have  c>bservfj<i  optic  neuritis,  in  spite  of  enucleation. 
stfi'^trhiUul  with  f)ronounc(;d  recurrent  papillo-retinitis  and  material 
inifminnent  of  visual  fijnction. 

I..  Merlin  and  lUmwr  r(»gard  sympathetic  iridochorioiditis  as  a 
hp<*ri(ir  nu^laHlasis  brought  about  by  the  general  circulation. 

ArronliuK  to  Zicni,  Motais  and  (iilbert,  the  metastasis  also  takes 
plan*  Ihrou^fji  the  venous  anastomosis  l)etween  the  two  orbits — across 
IIm'  bridjf.i*  of  the  nose,  through  the  veins  of  the  nasal  septum,  the  end 
niniilicalions  ;ui(l  connections  of  the  ethmoidal  veins  and  the  sinus  cir- 
eulari».  The  n;is;il  cavity  is  lik(*wis(»  intimately  connected  with  the  orbit, 
ns  well  ;is  with  the  cninial  cavitv. 

ft 

I'',  v.  Arit  nnd  II.  Miiller  maintain  that  the  inflammatory  irritation 
is  tninsinitled  by  the  <*ili;iry  nerv(\  According  to  Sehmidt-Rimpler  this 
occiu's  l)v  tJH'  iictinn  of  bacterid  and  noxious  chemical  substances  in  the 
oru;;»nisin.  which  Mie  h.Mrinl(\^s  in  a  lu^althy  organ,  but  cause  a  sjinpa- 
tliiMic  inll:iinin:»ti()n  in  oik^  <lMin;i^e(l  by  irritation  of  the  ciliary  ner\'e. 
Accordini!;  to  H.-ich,  inilninniatory  symptoms  in  the  other  eye  will  abate. 
it"  cauM^I  bv  Tree  iii'itat inii  sui)stanc(*s  in  tlie  general  circulation:  but 
tliey  will  contiinie  to  d(*\(»lop  until  tlu\v  have  reached  a  degree  of  in- 
tlanunation   which   cannot    be  I'hecked  by   the  enucleation   of   the  eve 
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originally  affected,  if  the  general  circulation  harbors  bacteria  that  find 
their  way  into  the  eyes. 

Elschnig  thinks  that  spontaneous  iridocyclitis  of  one  eye  may  lead 
to  sympathetic  ophthalmia,  and,  indeed,  binocular  iridocyclitis  generally 
takes  a  course  that  is  distinctly  unfavorable  to  vision. 

For  the  clinical  picture,  compare  pp.  231  and  232. 

According  to  Burk,  uranin  reaction  (compare  p.  234)  after  an  injury 
"furnishes  certain  signs  as  to  whether  sympathetic  inflammation  of  the 
other  eye  is  impending  or  not.'* 

The  eruption  of  the  sympathetic  inflammation  does  not  occur  until 
the  end  of  the  second  week  after  the  injury,  and  in  most  cases  after 
from  four  to  eight.  After  many  years  of  latency  it  may  be  transformed 
into  phthisis  dolorosa,  or  a  fresh  trauma  may  be  the  starting  point  of 
mflammation. 

Prodromal  signs  of  an  impending  sympathetic  ophthalmia  are 
gradual  impairment  of  vision,  persistent  irritation  of  the  injured  eye, 
lachrymation,  photophobia  and  asthenopia  of  the  second  eye,  especially 
in  bright  light,  slight  injection  of  the  second  eye  and  catarrhal  swell- 
ing of  the  nasal  mucosa,  especially  on  the  nasal  half  adjoining  the 
injured  eye. 

The  prognosis  in  children,  and  especially  in  debilitated,  imder- 
nourished  girls,  is  not  very  favorable.  Provided  the  exciting  eye  has 
been  enucleated,  the  sympathizing  eye  has  the  best  chance  of  being 
saved  if  the  disease  has  not  become  more  than  a  chorioretinitis,  in  which 
numerous  yellowish  plaques  are  scattered  throughout  the  middle  and 
equatorial  areas  of  the  fundus.  On  the  other  hand,  fibrinous  plastic 
uveitis  leads  almost  without  exception  to  pupillary  occlusion  and  seclu- 
sion, and  to  blindness,  even  though  the  initial  stages  be  slight. 

Treatment. — As  to  prophylaxis,  the  remarks  made  on  p.  331  hold 
good,  with  the  additional  statement  that  injury  even  of  a  blind  eye  may 
lead  to  sympathetic  ophthalmia.  The  only  sure  preventive  is  enuclea- 
tion, whereas  neurectomia  optico-ciliaris  and  evisceration  of  the  globe 
are  unsafe.  The  decision  as  to  surgical  inter\'^ention  is  clear  after  the 
irritation  of  the  injured  and  nearly  or  totally  blind  eye  has  lasted  for 
more  than  four  weeks;  it  is  not  so  clear  when  vision  still  remains. 

After  sympathetic  ophthalmia  has  begun,  enucleation  will  no  longer 
be  effective.  Enucleation  of  the  injured  eye  can,  therefore,  be  advised 
only  when  it  is  blind,  and  not  when  there  is  still  vision.  Indeed,  it  has 
occurred  that  the  sympathizing  eye  was  destroyed,  while  the  function  of 
the  injured  eye  was  maintained.  In  the  treatment  of  sympathetic 
iridocyclitis,  mercury  inunctions  and,  above  all,  saUcylate  of  soda  or 
aspirin  in  large  doses  (up  to  10  Gm.  and  more  per  day)  have  proved 
advantageous. 
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While  Giflford  and  Widmark  were  not  afraid  of  causing  toxic  symp- 
toms with  this  treatment,  Stock  states  that  aspirin,  even  when  given  in 
conjunction  with  bicarbonate  of  potash,  causes  not  only  anorexia,  but 
often  delirium  and,  as  a  result,  such  intolerance  for  the  remedy  that  it 
must  be  discontinued.  Nenzosalin  is  better  tolerated.  It  is  marked  by 
Hoffmann-Laroche  in  packages  of  twenty  tablets  of  0.5  Gm.  each. 
Stock  prescribed  up  to  20  Gm.  daily,  4  Gm.  to  be  taken  every  two  hours, 
followed  by  a  draught  of  milk  or  water. 

De  Ridder  obtained  rapid  improvement  with  0.6  salvarsan  in 
a  case  where  subconjunctival  sublimate  injections  and  mercurial  in- 
unctions had  proved  ineffective.  During  the  treatment  he  also  injected 
pilocarpine  subcutaneously,  and  some  time  afterward  subconjunctival 
sublimate  solutions  once  a  week. 

Bemheimer  arrested  a  grave  sympathetic  inflammation  in  a  child 
with  positive  tuberculin  reaction  by  tuberculin  injections. 


DISORDERS  OF  SPEECH  AND  PHONATION 

IN  CHILDHOOD 

By 

Dr.  M.  Nadolecznt,  Munich. 

I.  PSYCHOLOGY  AND  PHYSIOLOGY  OF  THE  DEVELOP- 
MENT OF  SPEECH 

An  exact  knowledge  of  the  development  of  speech  in  children  is  an 
indispensable  foundation  for  understanding  and  correcting  lingual  dis- 
turbances. I  shall  follow  in  the  present  pages  the  explanations  laid 
down  by  Meumann  and  the  excellent  monograph  written  by  C.  and  W. 
Stem  on  "Kindersprache/'  Leipzic,  1907.  Later  observations  by  Gutz- 
mann  have  also  been  made  use  of. 

I.  PRELIMINARY  CONDITIONS  FOR  THE  DEVELOPMENT  OF  SPEECH 

In  order  to  produce  so  complicated  a  performance  as  the  human 
language,  certain  preliminary  conditions  must  be  present  in  the  physical 
and  psychic  development  of  a  child  which  will  enable  him  to  acquire  the 
first  rudiments  of  speech.  Although  the  ability  to  hear  readily  suggests 
itself  in  the  first  place,  the  other  organs  of  special  sense  should  not  be 
left  out  of  accoimt,  because,  in  the  language  of  Kussmaul,  **  hearing  is 
not  an  indispensable  regulator  of  articulation/'  although  it  doubtless 
plays  a  very  important  part  in  the  development  of  speech. 

Meumann  distinguishes  four  kinds  of  development : 

(1)  The  acustico-optical ; 

(2)  The  motor-kinaesthetic  (development  of  the  muscular  sense) ; 

(3)  The  ideomotor  (development  of  motor  independence) ; 

(4)  The  general  physico-mental. 

(1)  The  Acustico-optical  Development. — The  new-bom  infant  is 
considered  physiologically  deaf,  a  statement  which  Kut\4rt  denies. 
Gutzmann  observed  an  '^ acoustic  reflex''  as  early  as  within  two  weeks 
from  birth. 

The  fact  is  that  an  infant  does  not  distinguish  sounds  before  he  is 
two  months  old.  From  about  that  time  the  unconsciously  soothing 
effect  of  the  mother's  or  nurse's  voice  may  be  observed,  more  still  that 
of  musical  sounds  to  which  an  infant  is  more  susceptible  than  to  words. 

At  the  same  time  the  influence  of  visual  perceptions  should  not  be 
imderestimated.     Gutzmann  thinks  that  the  optic  impulse  to  speak  is 
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even  more  powerful  at  times  than  the  acoustic.  It  is  a  certain  fact  that 
an  infant  observes  and  tries  to  imitate  the  movements  of  the  lips  as  wdl 
as  any  other  expressive  movement  (mimic).  He  will  even  touch  the  Iqis 
of  those  talking  to  him. 

(2)  The  motor-kimesthetic  development  is  shown  by  as  yet  very 
imperfect  attempts  at  controlling  the  lingual  musculatm^  and  by  their 
further  development  under  the  influence  of  the  sense  of  touch,  there- 
fore under  kinaesthetic  control.  We  know  little  that  is  definite  about 
the  details  of  this  chain  of  developments.  The  first  sound  is  the  reflex 
cry  which  illustrates  the  most  primitive  physiological  process  of  phona- 
tion.  A  sound  will  be  perceived  in  the  widely  opened  air  coliman  without 
any  articular  motion,  which  is  formed  by  changes  in  respiration  and 
constitutes  the  first  stage  of  the  future  lingual  respiration.     Careful 


observation  of  quiet  respiration  with  the  pneumograph  shows  that  the 
thoracic  respiration  slightly  precedes  the  abdominal  one,  and  is  there- 
fore primary.  Inspiration  and  expiration  behave  alike  in  this  respect. 
In  crying,  however,  the  thoracic  movement  considerably  predominates, 
and  ex]}iration  after  a  long  cry  lasts  considerably  longer  than  inspiration: 
a  mode  of  respiration  which  fairly  corresponds  to  the  future  lingual 
respiration.  The  short  cries,  following  the  protracted  one,  do  not  show 
the  same  peculiarity,  but  the  short  cry-cur\'e  has  already  a  greater 
resemblance  to  the  speech-curve  of  respiration.  The  uniform  course  of 
the  protracted  cry-curve  is  disturbed  by  the  fact  that  the  musculature 
of  the  entire  organism  assists  in  the  cry  (Fig.  47).  The  expiration  is 
carried  out  "with  all  fours,"  as  Niemeyer  has  it,  first  with  incoordinate 
movements,  which  in  the  third  year  are  rcplaceti  by  well  coordinated 
movements,  when  talking.  The  timbre  of  the  voice,  when  cr>-ing,  has 
the  predominating  crowing  sound  of  the  vowel  "a"  at  first;  at  about 
the  fifth  week  this  chan'i;ps  to  the  expression  of  pleasure  or  displeasure, 
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according  to  the  infant's  wants,  so  that  the  mother  may,  for  instance, 
recognize  from  the  tone-tint  and  its  intensity  whether  he  feels  hunger, 
pain,  etc.  In  this  way  the  expression  imparted  by  the  cry  is  full  of 
information. 

(3)  It  is  far  more  difficult  to  xmderstand  the  idiomatic  development 
of  how  unconscious  sounds  change  into  conscious.  It  may  be  asstuned 
that  the  positive  result  of  the  expressive  movements  as  a  reaction  to 
efidogenic  or  exogenic  irritations  is  associated  with  the  latter.  lu  this 
way,  a  previously  simple  motor  discharge  would  gradually  change  into 
a  conscious  utterance  of  soimds. 

(4)  The  general  physico-psychic  derelopment,  which  is  also  a  pre- 
liminary condition,  cannot  be  analyzed  in  detail  in  the  first  year  of  life. 
Normal  progress  during  that  period  requires  the  development  of  con- 
centration sufficient  to  observe  the  surroundings  and  expressive  motions. 
This  is  also  required  for  the  infant  to  observe  and  control  at  a  later 
period  his  own  utterances.  He  must  also  be  able  to  retain  to  some 
extent  impressions  he  has  received  by  the  organs  of  special  sense  (eye, 
ear,  touch).  The  congenital  impiUse  to  imitation  should  be  no  less 
lacking  than  its  first  rudiments.  This  may  be  designated  as  the  child's 
psyche.  It  is  just  this  internal  factor  which  wilt  later  form  one  of  the 
strongest  impulses  in  learning  to  speak. 

These  preliminary  conditions  are  by  no  means  preconceived  and 
invariable,  but  will  perfect  themselves  more  or  less  in  the  course  of 
general  lingual  development. 

3.  PRSLDfinART  STAGES  OF  UNGUAL  DEVELOPMENT 
The  actual  lingual  development  is  preceded  by  preliminary  stages 
which,  according  to  Kussmaul,  may  be  classed  as  three,  but  which  can- 
not be  rigorously  separated  as  to  time  of  appearance. 

(1)  The  preliminary  stage  of  spontaneous  lallation  appears  as  early 
as  the  fourth  to  seventh  week  in  some  infants.  This  stage  of  develop- 
ment has  been  characterized  by  Taine  as  follows:  "The  child  acquires 
the  raw  material  of  speech."  He  plays  with  his  speaking  apparatus  as 
he  does  with  his  arms  and  legs.  This  lallation  must  be  regarded  as  a 
pure  product  of  an  impulse  to  talk,  as  a  simple  motor  discharge.  Wundt 
rightly  assumes  a  heredito-physiol(^cal  disposition  for  this  phenomenon. 
The  function  of  the  sensory  sphere,  however,  is  not  entirely  excluded, 
because  the  infant  experiences  tactile  and  acoustic  sensations  and  thus 
teani;^  in  time  li.*  ciintn'I  h\i-  own  stmiids  witli  llio^j'  iwn  M-nses,  accen- 
tuating his  acoiislif  pcrci'ptiitns  mi  iho  verj'  crtminl  uf  hi^  mvn  sounds. 
Thus,  in  the  course  of  this  period,  there  will  develop  the  senso-motor 
association  of  spoken  sounds  and  perceived  sounds.  '*The  child  imi- 
tates himself"  (Stem). 
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As  early  as  the  fifth,  but  usually  between  the  seventh  and  eighth 
weeks,  the  infant  commences  to  express  his  emotions  by  smiling,  exulta- 
tion and  lallation;  various  and  sometimes  complicated  soxmds  of  satis- 
faction escape  him,  especially  after  a  meal ;  the  first  consonantal  elements 
of  the  language  are  brought  into  connection  with  vowels,  which  are  no 
longer  heard  as  crowing  explosives  as  in  crying,  but  soimd  lower  and 
softer  owing  to  the  slower  approach  of  the  lips.  Gutzmann  distinguishes 
the  soft  "pleasure  sound''  which  he  first  observed  in  the  tenth  week, 
from  the  harsh  *'soxmd  of  displeasure,''  pointing  out  that  adults,  too, 
employ  both  ways  of  expressing  their  sentiments  (Fig.  51). 

The  first,  or  primitive,  soxmds  are  produced  by  narrowing  the  air 
column  between  the  lips,  between  the  tip  of  the  tongue  and  the  alveolar 
margin,  between  the  back  of  the  tongue  and  the  palate,  and  between 
the  base  of  the  tongue  and  the  posterior  faucial  wall.  The  sound  ciurent 
is  here  dulled  and  fuses  into  a  friction  sound,  until  at  last  there  is  an 
explosive.  There  is  no  difference  in  principle  between  vowel  and  eon- 
sonant,  even  in  the  stage  of  development.  There  are  at  first  cooing 
sounds,  called  vomitive  sounds  by  Kussmaul,  which  disappear  later  in 
the  German  language  (although  they  exist  in  other  civilized  languages)  ; 
then  follow  labial  and  lingual  soxmds,  also  clicking  sounds  which  in 
civiUzed  languages  are  but  the  rudimentary  expressions  of  regret,  aston- 
ishment, etc.  These  clicking  soimds  are  not  difficxilt  to  produce.  They 
occur  by  simply  opening  an  occlusion  of  the  articxilation  tube  during 
inspiration,  while  the  expression  of  explosive  soxmds  reqxiires  actual 
muscular  effort.  These  sounds  (clucks)  are  recognized  in  the  regular 
Hottentot  language  and  therefore  indicate  an  inferior  degree  of  cultxu'e. 

In  the  second  preliminary  stage  of  lingual  development,  at  the 
age  of  eight  or  nine  months,  the  infant  first  commences  to  imitate  soimds, 
then  words,  heard  from  others.  It  is  not  certain  how  far  this  is  done 
with  conscious  intelligence.  However  this  may  be,  we  are  not  justified 
in  distinguishing  between  lingual  imitation  with  and  without  conscioxis 
intelligence,  as  marked  by  special  periods.  The  auto-imitation  in  lalla- 
tion, a  form  of  spontaneous  talking,  precedes  the  imitation  of  strange 
words  and  sounds.  If  soimds  are  uttered  to  the  infant  which  are  taken 
from  his  own  baby  vocabulary,  he  will  be  able  to  imitate  them  relatively 
early,  say  at  the  age  of  two  and  a  half  months,  although  with  difficulty. 
Although  the  sounds  may  be  perfectly  identical  with  those  he  has  formed 
himself,  yet  the  timbre  of  the  adult  voice  differs  considerably  from  the 
infantile.  Besides,  in  lallation  the  infant  follows  his  own  inclination, 
while  in  imitating  the  sound  heard  from  others  he  will  have  to  accom- 
modate himself  to  a  stranp^e  perception.  On  the  other  hand,  there  is  a 
congenital  impulse  to  imitation  which  is  by  no  means  limited  to  lingual 
sounds.     Gestures,  grimaces,  unarticulated  noises,  songs,  and  timbre 
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of  the  adult  voice  are  imitated  with  evident  delight.  In  this  way,  in- 
fants gradually  arrive  at  the  stage  of  echolalia  (see  p.  447).  The  inten- 
tional repetition  of  sounds  which  are  not  included  in  the  "baby-talk" 
still  causes  great  difficulty,  and  the  attempt  is  often  a  partial  or  total 
failure.  This  may  explain  why  attempts  at  teaching  soimds  often  meet 
with  great  resistance.  For  this  reason  a  period  of  physiological  "acoustic 
diunbness"  may  be  interpolated  in  the  development  of  speech,  during 
which,  however,  the  infant  continues  to  absorb  the  language  unawares. 
The  development  of  lingual  understanding  progresses  far  more  rapidly 
than  the  ability  to  talk,  so  that  the  niunber  of  imderstood  sound-com- 
plexes soon  far  exceeds  that  of  self-uttered  sounds. 

Before  proceeding  to  examine  the  development  of  lingual  under- 
standing, the  physiology  of  sound,  as  it  exists  in  this  period  of  imitation, 
may  be  briefly  described. 

The  difficulties  of  intentional  imitation  of  soimds  do  not  lie  so  much 
in  the  necessary  power,  but  in  the  skill  required  for  coordination.  Here 
is  the  principle  of  the  least  physical  exertion  coming  into  its  own.  The 
least  difficulty  is  offered  by  the  vowels,  such  as  AH,  0,  AY,  while  EE 
and  00  require  a  httle  energy.  This  difficulty  may  be  assiuned  to  cor- 
respond to  that  of  narrowing  the  air  column.  With  consonants,  and 
consonants  connected  with  vowels,  the  situation  changes.  Here,  num- 
erous and  variable  movements  cooperate  with  each  other;  in  changing 
from  M  to  AH,  for  instance,  the  velimi  palati  has  to  be  raised.  For 
this  reason,  M  as  a  humming  sound  appears  earlier  than  in  connection 
with  a  vowel.  Again,  baba,  which  does  not  involve  any  motion  of  the 
veliun  palati,  is  repeated  earher  than  mama.  Friction  sounds  require 
the  retention  of  the  position  of  articulation  for  a  certain  time  and  are 
therefore  more  difficult  than  explosives.  On  the  other  hand,  simple 
vibrating  sounds,  at  least  those  of  the  hps  (labial  R),  are  not  difficult  to 
form,  because  the  latter,  following  the  law  of  gravitation,  are  passively 
moved  by  the  air.  The  conditions  for  narrowing  and  widening  the  oral 
fissure  are  simpler  at  the  lips  than  in  the  second  or  third  place  of  articu- 
lation, where  the  tongue  is  compelled  to  perform  comphcated  movements 
in  order  to  utter  an  explosive  sound.  Thus,  it  is  not  siuprising  that  the 
complicated  hissing  sounds  (S,  SH,  Z,  X)  are  developed  at  a  later  stage, 
because  the  place  of  articulation,  required  for  their  production,  has  yet 
to  be  formed,  quite  aside  from  the  fact  that  the  teeth  have  to  cooperate 
therein.  Indeed,  the  process  of  dentition  should  not  be  overlooked  in 
the  physiology  of  the  development  of  speech.  The  L-sounds,  too,  are 
formed  later  and  are  produced  by  children  with  the  tip  of  the  tongue 
behind  the  dental  process  of  the  inferior  maxilla,  similar  to  R,  while 
adults,  in  pronouncing  L,  raise  the  tongue  to  the  alveolar  process  of 
the  upper  maxilla.    This  may  probably  accoimt  for  the  substitution  of 
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L  for  R,  and  vice  versay  in  the  baby  language,  as  well  as  in  the  language 
of  imciviUzed  races,  in  the  Sanskrit,  etc.  The  pronunciation  of  the  K- 
sounds  (K,  G,  NG)  is  not  only  aggravated  by  the  compUcated  move- 
ments of  the  tongue,  but  also  by  the  imdeveloped  muscular  sense  at 
the  fundus  of  the  oral  cavity,  thus  explaining  their  relatively  late  enun- 
ciation. Parallel  instances  are  again  found  in  the  language  of  semi- 
and  uncivilized  races.  The  possibilities  of  imitation  are  further  aggra- 
vated by  the  fact  that  the  movements  required  for  the  production  of 
these  sounds  cannot  be  seen  by  the  infant. 

This  will  give  an  idea  of  the  diflBculties  of  imitating  various  sounds. 

It  is  clear  that  these  phonetic  difficulties  considerably  increase 
with  a  complicated  sequence  of  sounds.  Their  repetition,  therefore, 
cannot  be  expected  in  this  period,  which  is  confined  to  the  simple  alter- 
nation of  consonant-vowel-consonant,  with  a  preference  for  the  repetition 
of  like  syllables. 

As  was  mentioned  before,  the  period  of  the  third  preliminary  stage, 
that  of  understanding  words,  coincides  with  the  second  stage.  Based 
upon  the  logical  reasoning  of  adults,  a  similar  function  was  formerly 
attributed  to  the  infantile  mind,  of  which  it  is  unquestionably  incapable 
during  the  first  years  (for  instance,  for  the  formation  of  general  concep- 
tions, etc.).  Preyer  has  done  away  with  these  speculations,  while  Meu- 
mann  has  shown  the  way  for  understanding  this  part  of  psychic  develop- 
ment. We  must  imagine  the  first  dawning  of  understanding  speech  to  be 
primitive  in  the  highest  degree,  as  "associations  of  the  most  rudimentary 
kind,''  ranging  between  the  timbre  of  the  mother's  voice  and  certain 
soothing  affects  (satisfying  the  cra\ing  for  food).  When  an  infant, 
upon  hearing  the  name  of  things  or  persons, — that  is,  an  acoustic  im- 
pression,— responds  by  a  movement  of  the  head  or  eyes  toward  the 
object  named,  this  would  be  rightly  considered  as  an  understanding 
of  the  spoken  word. 

This  stage  is  illustrated  in  the  literature  by  the  classic  example  of 
Lindner.  Lindner's  son,  when  twenty  weeks  old,  was  repeatedly  taken 
to  a  clock,  the  syllables  "tick-tack''  being  simultaneously  pronounced. 
After  a  few  days  the  infant  looked  toward  the  clock  whenever  the  syl- 
lables "tick-tack"  were  pronounced.  Meumann  attributes  this  to  a 
sound-association,  by  which  an  infant's  attention  is  directed  to  a  known 
noise,  which  is  followed  by  a  movement  in  that  direction.  He  correctly 
adds  that  space  orientation  always  appears  early. 

As  a  second  example  may  be  mentioned  an  observation  of  Sigis- 
mund,  because  it  was  intended  to  use  the  same  for  the  demonstration 
of  a  hypothesis  in  regard  to  the  early  development  of  general  conceptions. 
When  one  year  old,  the  child  was  shown  a  stuflfed  woodcock,  the  w^ord 
"bird"  being  pronounced  at  the  same  time;  he  then  looked  at  an  owl 
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standing  in  a  different  corner,  thus  showing  that  he  had  an  abstract 
conception  of  a  bird  and  recognized  the  characteristic  signs  of  these 
animals,  etc.,  a  performance  which  considerably  older  children  are  unable 
of  bringing  about.  Meiunann  attributes  this  performance  likewise  to  a 
simple  association  between  a  known  object-picture  (owl)  and  the  search- 
ing look  for  the  same,  caused  by  the  positive,  though  not  perceived, 
similarity  with  the  other  bird,  with  which  the  enimciation  of  the  word 
'^bird"  had  nothing  whatever  to  do.  It  was  simply  a  recognition  of  a 
known  object  and  the  association  with  the  movement  of  the  eyes, 
perhaps  even  a  primitive  distinction  for  which,  however,  there  is  no 
proof. 

It  will  thus  be  seen  that  these  examples  are  attributable  to  a  simple 
acustico-optico-motor  association  and  to  a  certain  understanding  of  the 
gestures.  In  assuming  interpretations  of  this  kind,  it  will  always  be 
difficult  to  avoid  errors. 

The  same  holds  good  for  another  infantile  action,  in  which  the  roots 
of  lingual  understanding  are  to  be  looked  for.  This  is  based  on  the 
gestures  employed  while  pla3ring  or  training,  and  which  an  infant  acquires 
when  about  one  year  old.  Gestures  made  on  hearing  phrases  like  ''shake 
hands, '*  ''how  tall  is  the  Uttle  one?*'  "make  please,"  are  well  known. 
They  imply  requests  and  are  accompanied  by  expressions  of  pleasure  on 
the  part  of  the  adult  and  by  a  smile  or  some  sound  indicating  pleasure 
on  the  part  of  the  infant.  The  same  words  and  gestures  are  constantly 
repeated,  the  infant's  hands  are  led  so  as  to  incite  him  to  imitation 
amounting  to  passive  movements.  This  kind  of  training,  which  is  facili- 
tated by  the  impulse  to  imitation  and  which  at  first  has  only  a  mechanical 
effect,  is,  as  Meumann  has  shown,  of  great  importance  for  the  develop- 
ment of  lingual  understanding.  With  its  aid,  the  infant  enters  into  the 
habits  of  adults,  he  learns  to  distinguish  the  timbre  of  different  voices, 
expressiveness,  information  and  demonstration,  partly  by  the  modulation 
of  the  voice  and  partly  by  observing  the  accompanying  gestures.  At  a 
later  period,  however,  he  will  recognize  the  significance  of  a  sign  or  desig- 
nation by  the  mere  gesture. 

Since  the  desire  of  possessing  and  receiving  predominates  in  an 
infant,  he  will  absorb  impressions  of  this  kind  with  great  facility.  His 
emotional  and  volitional  lingual  imderstanding  is  therefore  less  keen 
than  the  associative-intellectual.  This  applies  not  only  to  the  under- 
standing, but  also  to  the  first  stage  of  actual  talking,  in  which  the  ex- 
pressions of  will  and  wishes  predominate,  as  will  be  shown  presently. 

The  causal  problem  ot  infiu  ^H  can,  therefore,  be  summarized, 

as  follows :    Does  an  oAjMll  ^^  himself ;  is  he  simply 

taught  talking;  doeiiMfll^H  *^  within  owing  to  a 

congenital  trait  deration  of  the 


366  THE  DISEASES  OF  CHILDREN 

preliminary  stages,  as  described  above,  will  show  that  C.  and  W.  Stem 
are  right  in  sa3ring  that  speech  develops  by  the  convergence  of  external 
and  internal  factors.  The  doctrine  of  independent  speaking  will  furnish 
numerous  proofs  for  this  assumption. 

3.  THE  FIRST  INDEPENDENT  TALKING 

The  infant  has  run  through  the  preliminary  stages  explained  above : 
lallation,  senseless  imitation  and  primitive  understanding.  The  latter 
phase  must  still  be  associated  with  a  motor  utterance  of  his  own  in  order 
to  render  "  communicative  *'  talking  possible.  This  progressive  phase 
usually  sets  in  with  infants  of  the  educated  classes  after  they  have 
attained  an  age  of  about  one  year  and  nine  months,  no  precise  observa- 
tions being  available  as  yet  for  children  of  the  uneducated.  The  further 
progress  is  just  as  little  uniform  as  in  the  preliminary  stages:  periods  of 
progress  alternating  with  periods  of  apparent  arrest  during  which, 
however,  the  understanding  of  speech  may  rapidly  develop,  while  prim- 
itive sounds  will  be  entirely  forgotten.  The  same  undulations  which 
dominate  the  psychic  development,  and  almost  all  phases  of  develop>- 
ment,  are  also  present  in  the  development  of  speech. 

According  to  the  Stems,  children  require  the  assistance  of  intona- 
tion and  gestures  in  order  to  arrive  at  the  ''threshold  of  understanding" 
for  a  few  words,  while  the  great  majority  of  words  are  still  unintelligible 
at  that  period;  other  words  are  reached  at  the  ''threshold  of  speaking," 
but  not  that  of  understanding.  The  word  '^threshold"  is  intended  to 
mean  "any  kind  of  irritation  which  just  commences  to  exert  a  psychic 
function."  Words  used  for  intelligent  speaking  must  have  crossed  both 
thresholds,  which,  however,  does  not  mean  that  they  must  have  reached 
the  full  meaning  of  adult  language.  On  the  contrary,  they  are  still 
very  far  from  it.  Newly  acquired  sound-complexes  may  be  identical 
in  their  outward  appearance  with  those  used  by  adults,  but  they  are  at 
first  used  by  the  infant  to  express  his  wishes,  desires  and  sentiments. 

The  Stems  go  fully  into  the  details  of  the  conditions  which  govern 
the  selection  of  these  words  and  are  the  basis  of  future  progress.  The 
psychological  conditions,  for  instance,  include  the  child's  interest,  which 
is  more  attracted  by  movements  and  actions,  or  by  infantile  require- 
ments, than  by  non-moving  objects.  Physiological  conditions  are 
centred  in  phonetics,  in  which  the  facility  of  forming  soimds  plays  a 
part.  Again,  the  surroundings  and  the  manner  of  talking  to  an  infant 
contribute  to  the  selection  of  words. 

In  this  way,  the  "one-word  sentence"  originates,  consisting  of  a 
single  word,  supported  by  intonation  or  gesture,  which  according  to 
grammar,  but  not  according  to  sense,  is  an  interjection  or  a  substantive. 
The  period  of  the  one-word  sentence  lasts  for  about  six  months. 
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The  fact  that  the  same  word  is  used  for  widely  related  or  partly 
similar  things  led  to  the  idea  that  the  infant  formed  **  preliminary  con- 
ceptions'*  (Romanes),  or  ''rudimentary  conceptions''  (Ament),  or 
** conceptions  of  great  generalization"  (Preyer). 

1 .  Meumann,  instead  of  starting  from  our  logical  language,  which 
is  totally  foreign  to  the  infantile  intellect,  raised  the  question:  "What 
does  a  child  mean  with  his  first  words?''  He  showed  that  an  infant  does 
not  form  any  conceptions  at  all,  but  gives  expression  to  his  wishes  and 
desires,  or  does  not  mention  an  entire  object,  but  merely  some  part  or 
phase  of  it  that  happens  to  strike  him.  (Emotional-volitional  stage  of 
wish-words  of  Meumann.) 

An  example,  cited  by  E.  Schulte,  may  illustrate  this.  An  infant 
understands  by  "cap"  all  kinds  of  hats,  covers,  etc.,  and,  by  uttering 
that  word,  expresses  a  wish  to  have  that  object.  Meumann  does  not 
look  upon  the  word  "cap"  as  an  expression  of  generahzation,  but  as  a 
wish-word,  uttered  for  the  purpose  of  playing  vith  that  particular  object, 
or  putting  it  on  his  head,  which,  however,  has  nothing  to  do  with  the 
conception  of  the  word  hat. 

The  first  lallation  is  probably  an  expression  of  joy  at  the  abiUty  of 
phonation  caused  by  noticing  some  object  or  act,  similarly  to  our  spon- 
taneous lallation  as  an  emotional  accompaniment. 

All  the  first  infantile  words  evidently  bear  the  character  of  wishes, 
just  as  at  a  later  stage  the  first  questions  express  a  desire.  The  nimi- 
erous  first  words  in  "baby-talk"  are  considered  by  Meumann  to  be 
sound-imitations  of  strongly  felt  impressions  and  for  this  reason  these 
exclamations  as  well  as  the  words  formed  at  a  later  period  have  the 
grammatical  character  of  verbs  and  interjections. 

Accepting  Meimiann's  interpretation,  regarding  the  first  word  as 
an  expression  of  will  and  sentiments,  it  will  not  be  foimd  diflScult  to 
understand  why  a  baby  exclaims  "hot"  on  being  brought  into  contact 
with  water  that  is  either  too  hot  or  too  cold.  He  does  not  express  any 
particular  perception,  but  merely  an  impleasant  sensation,  or  a  protest. 

The  intellectual  understanding  of  the  language  does  not  commence 
until  the  child  begins  to  refer  to  special  things  or  acts  in  his  vicinity  and 
the  character  of  sensation  is  replaced  by  the  designation  of  that  object 
or  act. 

The  Stems  assimie  that  the  one-word  sentences  are  from  the  first 
not  entirely  free  from  a  fragment  of  expressive  character.  Idelberger 
thinks  that  words  at  the  beginning  of  their  intellectual  use  are  uttered 
on  one  occasion  as  the  expression  of  sentiments  and  wishes  and  on  another 
occasion  as  a  designation.  Meimiann  thinks  that  designation  results 
from  confining  a  wish-word  to  definite  single  objects.  There  is  a  great 
probability  for  the  correctness  of  Stems'  assimiption  that  certain  known 
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symbols  are  reproduced  on  observing  a  similar  object.  This  would  be 
combined  with  sensation  on  the  basis  of  an  association  of  ideas.  Ac- 
cording to  the  direction  in  which  the  infant's  interest  hes,  many  wish 
words  would  apply  to  eating  and  drinking,  while  many  aflfective  words 
would  refer  to  situations,  coming  and  gomg. 

2.  It  may  also  be  assimied  that  the  first  words  of  designation  are 
purely  associative,  and  for  this  reason  Meimiann  calls  the  second  stage 
of  lingual  development  associative-reproductive.  The  difficulty  of  in- 
terpreting the  first  words  of  designation  and  their  use,  has  led  to  the 
hypothesis  of  a  logical  formation  of  conceptions,  which  Meumann  de- 
clares to  be  wrong.    He  explains  his  position  as  follows: 

A  concrete  perception  excites  the  infant's  attention.  This  percep- 
tion is  associated  with  a  word,  and  that  word  is  reproduced  by  the 
frequent  repetition  of  the  same  perception.  If  the  infant  has  perceived 
two  phases  of  the  same  as  yet  unknown  object,  both  phases  will  be 
associated  with  the  same  word.  An  infant  does  not  understand  the 
function  of  a  word  as  a  symbol  with  a  certain  meaning.  The  mechanical 
reproduction  of  his  word  takes  place  on  recognizing  a  concrete  perception. 
The  psychic  part  of  the  baby's  performance  is  therefore  a  slight  one. 

Romanes's  well-known  example  is  used  by  Meumann  to  explain  his 
associative-reproductive  word  formation:  An  infant  has  seen  a  duck  in 
the  water  and  exclaims  ^* quack"  when  seeing  any  other  bird,  insect, 
water,  or  a  coin  after  he  had  observed  an  eagle  on  a  coin  (Preyer). 

**  Whatever  strikes  the  attention  on  the  enunciation  of  a  word  is 
associated  with  that  word  and  embodied  in  the  vocabulary";  hence  the 
same  word  for  bird  and  coin,  after  the  presence  of  an  eagle  has  struck 
his  attention,  which,  of  course,  is  an  entirely  illogical  formation  of  word- 
values.  The  word  **  quack,"  however,  has  been  associated  with  the 
phase  of  perceiving  a  "duck  in  the  water,"  with  anything  that  has  wings 
or  flies,  and  with  water.  This  phase  of  perception  reproduces  the  word 
which  is  used  for  insects  or  liquids,  since  the  infant  has  not  yet  assimi- 
lated their  inherent  properties.  He  therefore  does  not  abstract  a  meaning, 
nor  does  he  form  general  conceptions.  Similar  concrete  perceptions 
reproduce  the  same  impression,  and  the  similarity  of  apparently  hetero- 
geneous things  is  so  much  greater,  the  slighter  the  accuracy  of  the  per- 
ception and  the  more  phases  strike  the  attention,  which  latter,  of  course, 
is  yet  slight.  The  other  unknown  phases  are  overlooked.  He  knows 
and  denominates  only  what  he  knows.  This  explains  the  changeable 
significance  of  words,  of  which  the  Sterns  say  in  similar  words  that  the 
points  perceived  become  carriers  of  the  symbol,  which  is  not  always 
the  same,  the  associate  component  likewise  participating.  It  should 
be  kept  in  view,  however,  that  the  symbols  as  such  are  not  abstracted, 
but  merely  form  the  perception  as  a  whole.     That  what  strikes  the 
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attention  most  becomes  the  fixation  point  for  the  designation,  the  more 
so  as  a  baby's  sphere  of  knowledge  is  incomplete.  The  importance 
given  to  a  certain  phase  of  a  perception  and  the  recognition  of  the  same 
phase  in  other  subjects  often  simulate  accuracy  of  observation. 

3.  A  greatly  superior  lingual  performance  sets  in  with  the  period  of 
one-word  sentences  if  the  child  uses  his  word  intelUgently,  showing 
that  he  is  reaching  the  stage  of  logical  lingual  intelligence.  In  order  to 
recognize  the  transition  from  the  primitive  words  of  the  first  stage  to 
intelligent  expression,  to  recognize  the  penetration  into  the  function  of 
language  not  merely  as  an  expression  and  commimication,  but  also  as  a 
means  of  designation,  it  is  necessary  to  recapitulate  the  genesis  of  sym- 
bols. The  factors  in  natural  and  conventional  formation  of  symbols 
have  in  part  already  been  mentioned.  It  is  now  necessary  to  consider 
them  in  their  entity.  Starting  from  the  psychological,  fundamental 
fact  that  internal  comprehensions  are  converted  into  movements,  the 
Stems  derive  symbols  in  the  first  place  from  natural  gestiu^s  and  sounds. 
They  divide  the  first  sounds  of  lallation  into  two  classes:  the  homo- 
geneous or  onomatopoetic,  as  for  instance  bow-wow  or  tic-tac,  and  the 
heterogeneous,  such  as  manmiie  and  daddie,  in  which  a  direct  inter- 
nal relation  to  the  object  is  lacking.  At  a  later  stage  these  words  be- 
come conscious  property  and  are  used  for  conunimication  and  then  for 
designation. 

On  the  other  hand,  sounds  assume  conventional  symbols  imder 
the  important  influence  of  imitation  which  entirely  dominates  the  fur- 
ther development  of  speech  in  the  first  three  years. 

This  imitation,  which  at  first  may  be  involuntary,  is  soon  controlled 
by  the  will.  The  imitated  sound  is  senseless  in  its  origin  and  may  even 
remain  so  for  some  time,  according  to  individuahty.  It  is  then  repro- 
duced in  echolalia,  until  the  imitated  sound-complex  becomes  under- 
stood and  is  used  as  a  symbol. 

A  peculiar,  but  by  no  means  rare,  occurrence  is  observed  in  the 
''mediate  form''  of  imitation.  A  word  heard  by  an  infant  at  some  time, 
suddenly  reappears  on  a  similar  occasion  without  having  been  purposely 
uttered,  and  the  infant  will  recognize  the  word  from  the  situation  by 
association  and  reproduce  it,  although  before  he  could  not  be  made  to 
do  so  by  immediate  request. 

In  how  far  the  imitation  is  phonetically  correct  depends  upon 
various  factors,  such  as  hearing,  intelligence,  remembering,  the  lingual 
motor  fimction  and  the  phonetic  difficulty  of  the  word.  The  intended 
meaning  of  those  symbols,  which  at  first  differ  from  their  conventional 
signification,  renders  a  logical  understanding  difficult  for  adults  and 
leads  to  misapprehensions,  while  it  is  easier  for  us  to  understand  the 
meaning  of  the  expressions  of  will  and  desire  from  intonation  and  gesture. 
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But  since  the  definite  meaning  of  our  words  must  again  and  again 
influence  the  infant's  speech,  he  will  in  time  be  compelled  to  adapt  his 
conception  of  the  words  to  that  of  our  own.  This  coercion  of  adaptation 
is  aided  by  his  daily  wants  and  the  failure  of  his  eflforts  in  trying  to  have 
his  wishes  gratified  by  wrong  expressions.  In  this  way  he  is  led  to  select 
his  words  properly.  Meumann  looks  upon  this  stage  as  the  initiation 
into  intelligent  speech,  the  progress  of  which  is  greatly  influenced  by 
accuracy  of  perception,  acuity  of  attention,  and  memory. 

He  further  points  out  that,  as  a  matter  of  course,  the  number  of 
acquired  associations  divide  themselves  into  groups  of  associated  part 
manifestations,  within  the  sphere  of  which  the  conception  regularly 
connected  with  a  word  takes  superior  rank,  without  the  child  being 
aware  of  its  intrinsic  logic. 

In  this  way  definite  expressions  will  be  formed  as  early  as  about 
the  fifteenth  month — at  first  for  those  concrete  objects  with  which  the 
infant  is  most  concerned.  This  is  designated  by  C.  and  W.  Stern  as 
the  ''stage  of  lingual  substance."  The  meaning  of  these  words  has, 
therefore,  been  acquired  from  the  immediate  surroundings.  Articles  of 
nutrition,  toys  and  living  objects,  such  as  come  within  the  sphere  of 
his  desires  and  interest,  as  well  as  his  own  requirements,  such  as  eating 
and  drinking,  are  those  which  he  first  learns  to  designate.  The  compre- 
hension of  words  is  still  influenced  at  a  later  period  by  individuality. 
At  that  time,  objects  are  elucidated  as  '' individual  conceptions"  (Stern), 
in  the  formation  of  which  personal  inclination,  i.e.  the  animus,  partici- 
pates, as  it  does  in  all  psychic  processes  of  the  child. 

The  intellectual  enunciation  of  a  word  is  not  complete  in  the  stage 
of  one-word  sentences.  The  conceptional  and  lingual  progress  continues, 
so  that  full  sentences  may  perhaps  not  be  uttered  before  school  age. 

Words  in  the  logical  sense,  not  in  that  of  one-word  sentences,  will 
of  course  mature  until  a  later  time,  since  no  child  acquires  speech  on 
grammatical  principles.  Considering  the  truth  of  this  fact,  it  may  now 
be  opportune  to  follow  the  further  development  of  words. 

The  logical  process  of  abstraction  does  not  commence  until  about 
the  fourth  year  of  life.  At  first  the  fact  is  recognized  that  many  objects 
have  a  number  of  points  in  common  and  are  therefore  grouped  together 
from  that  point  of  view,  although  not  as  yet  under  a  general  conception. 
At  this  stage  of  '^ plural  conception''  (Stern),  the  child,  for  instance, 
knows  quite  a  definite  tree,  whetlier  in  nature  or  in  picture  books;  to 
this  is  added  the  knowledge  of  another  tree,  etc.;  but  if  there  is  a  clump 
of  trees,  he  will  not  put  them  under  one  grouj).  It  is  not  a  far  step  to 
arrive  from  this  plural  conception  to  general  conceptions.  Thus,  toward 
the  end  of  the  fourth  year  abstractions  will  be  understood:  a  performance 
which  a  fonuer  psychological  period  has  attributed  to  the  second  year. 
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The  further  development  of  thought  depends  upon  the  development 
of  speech.  "The  formation  of  general  conceptions  and  the  estabUshment 
of  self-consciousness,  as  against  the  former  passive  existence,  are  only 
possible  in  man  within  and  with  the  language"  (Stems).  Certain  laws 
for  intellectual  development  have  been  laid  down 
by  the  Stems  for  the  acquirement  of  the  various 
categories  of  speech.  In  the  "stage  of  lingual  sub- 
stance" none  but  objective  words  are  acquired; 
in  the  "stage  of  action"  active  processes  are  per- 
ceived; in  the  last  or  "relative  stage"  the  promi- 
nent points  of  external  things  are  abstracted." 
(Fig.  48).  These  authors  also  demonstrate  this 
sequence  for  other  performances  of  psychic  de- 
velopment. 

The  external  development  of  words  is  also 
dependent  upon  a  number  of  factors,  both  endoge- 
nous and  exogenous.  When  a  child  has  become 
conscious  of  the  symbolic  meaning  of  a  word,  he 

will  naturally  look  for  new     e«oriHidi.rin«ihedfvtii.pn.Mii 

F,o,  49.  ,         ,  .  f       "'  "*"'' "'  Deville'.  dauihtct 

MB     words,  for    the    names    oi     ■"  f"  ™°>    ^'•''^-  "ubaiM- 

""^  ...  ,  tixt,;  .bile:    v*rt»:  hmtched; 

VanOUS      objects,      thus       m-       alh<r   wonla  eircpt    intcrjci^ 

creasing  his  vocabularj'  con-  """ 
siderably,  especially  at  the  end  of  the  second  year. 
The  classification  of  existing  words  which  has 
been  compiled  by  numerous  authors  will  illustrate 
the  rate  (Fig.  49)  and  logical  form  of  the  develop- 
ment of  speech.  The  statistics  of  words  used 
(Gale)  exemplify  the  sphere  of  juvenile  interests, 
the  chronological  examination  of  various  words 
(.\ment,  Idenberger)  illustrates  the  gradual  under- 
standing of  their  significance.  All  these  statistics 
distinctly  show  that  the  number  of  acquired  words 
increases  in  periods,  thus  again  showing  irregular 
progress. 

As  in  the  formation  of  symbols,  the  lingual 
character  of  the  words  is  changed.  According  to 
vM«bui«'"*'Devi'ircTd^«h-  Meiunaun,  a  short  space  of  pure  echolalia  seems 
to'ih^"nd'o('ihc'^  d"""^'  *"  ^  ^*'"  P'"^^"^  "*  the  imitative  period.  At 
first,  words  of  onomatopoetic  character  predomi- 
nate and  are  parts  of  the  objects.  Later,  however,  imitations  of  adult 
language  prevail,  including  the  conventional  symbols,  but,  owing  to  a  cer- 
tain imperfection  of  infantile  abihty,  the  imitations  are  insufficiently 
developed  and  are  almost  unrecognizable  as  new  formations.    But  it  has 
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been  shown  by  Preyer,  later  by  Wundt,  and  in  a  particularly  interesting 
case  by  Stumpf ,  that  these  words  are  only  seemingly  new  formed.  It  has 
already  been  mentioned  how  stubbornly  young  children  are  apt  to  retain 
the  use  of  their  own  words,  offering  a  certain  resistance  to  all  attempts  at 
correction.  How  far  this  tendency  may  go  is  well  illustrated  by  Stumpf 's 
careful  observations  on  his  own  son,  who  obstinately  persisted  in  his  own 
terminology  of  mutilations  up  to  his  fourth  year.  Similar  cases  were  also 
observed  by  Hale,  Moore  and  Taine.  One  afternoon  Stumpf's  son  sud- 
denly discarded  his  way  of  talking,  which  was  only  intelligible  to  the 
initiated,  and  used  conventional  language,  which  he  had  evidently  well 
assimilated  in  the  meantime.  Stumpf  explains  the  origin  of  this  muti- 
lated language  by  the  (acoustic)  crude  material  of  expression  used  by 
ourselves.  The  impulse  and  pleasure  of  the  child  to  make  himself  under- 
stood, supported  by  the  surroundings,  led  to  the  further  development 
of  speech,  which  does  not  strictly  partake  of  the  character  of  new  for- 
mations. At  a  later  age,  however,  these  new  formations  do  occur.  The 
motive  for  doing  so  is  attributed  by  Stumpf  to  "certain  analogies  of 
perception  and  relations  which  are  shared  by  the  impressions  of  various 
senses  owing  to  a  certain  similarity  or  other  occasional  circumstances." 
"The  origin  of  the  expressions  themselves,  however,  is  mostly  shrouded 
in  mystery  owing  to  the  individual  nature  of  the  analogies." 

The  imitations  sometimes  fiunish  but  mere  fixation  points  for  spon- 
taneous development  and  treatment  of  the  language  under  the  compul- 
sion and  need  of  expression.  This,  according  to  Stem,  partly  takes 
place  by  association.  Such  words  are,  therefore,  but  analogies  and  only 
rarely  etiologically  permissible;  they  imitate  the  phonetic  expression  for 
the  designation  of  known  objects,  as,  for  instance,  "  potgun "  instead  of 
'*  shotgun." 

Faultless  repetition  of  words,  however,  is  not  always  easy,  even 
where  progress  is  not  purposely  arrested  by  wilful  mutilation.  There 
are  not  only  sensory  and  motor  difficulties,  but  also  mistakes  owing  to 
inaccurate  memory.  Faulty  perception  prevents  correct  reproduction 
in  spite  of  an  undoubted  endeavor  to  acquire  it,  leading  to  mistakes  of 
enunciation  or  physiological  stammering  (see  p.  396).  Not  even  in 
adults  does  the  perception  of  words  take  place  sound  by  sound,  but  is 
determined  by  the  predominating  component  parts.  The  principal 
cause  is  no  doubt  a  disproportion  between  the  desire  to  speak  owing  to 
insufficient  motor  ability  and  exercise.  There  may  be  improper  model 
enunciation,  as  for  instance  where  there  is  an  only  child;  or  insufficient 
care,  as  in  uneducated  and  low  classes,  which  will  retard  the  acquire- 
ment of  speech.  On  the  other  hand,  exaggerated  demands  during  this 
period  may  work  great  mischief. 

Phonetic  changes  are  characteristic  for  this  period.    The  principle 
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of  selecting  a  physiologically  slighter  exertion,  which  has  already  been 
referred  to,  may  also  be  a  factor  in  the  case,  as  for  instance  the  sub- 
stitution of  EE  for  AY,  S  for  SH,  L  for  D  or  R,  and  dentals  for  gutturals. 
The  predilection  for  duphcating  syllables  may  be  explained  in  the  same 
way  or  by  ataxia,  but  according  to  Meumann  indistinct  hearing  also 
comes  in  for  a  share  of  the  blame.  Part  of  the  phonetic  changes  is  at- 
tributed by  the  same  author  to  a  central  adaptation  to  the  preceding 
innervation  and  to  a  certain  tendency  of  persisting  in  the  motor  function 
which  has  already  been  initiated,  while  at  the  same  time  the  necessary 
attention  is  still  lacking. 

These  mutilations  may  be  divided  into  the  following  classes: 

Omission  of  letters,  as,  for  instance,  feat  for  feast.  Strictly,  however, 
these  are  not  omissions,  nothing  being  eliminated  that  was  present,  the 
sounds  not  pronounced  simply  not  having  existed.  Similar  to  omissions 
are  phonetic  changes,  such  as  tub  for  tough. 

Metathesis  is  also  a  favorite  mutilation,  such  as  tantem  for  lantern, 
Bezzelin  for  Zeppelin. 

Contaminations  are  less  frequent,  such  as  jacking  for  jacket.  As- 
similation is  worthy  of  special  notice.  This,  according  to  Stem,  may  be 
of  a  general  nature,  if  all  sounds  resemble  one  that  was  preconceived. 
More  interesting  is  assimilation  which  results  from  anticipation  and 
consists  in  changing  a  preceding  sound  in  the  sense  of  the  following  one. 
This  is  metaleptic  or  regressive  assimilation,  as  in  tlantem  for  lantern, 
nannon  for  cannon.  In  children,  however,  this  occurs  less  often  than 
proleptic  or  progressive  assimilation,  in  which  persistence  in  innervation 
is  the  deciding  factor,  while  anticipation  is  absent,  as,  for  instance,  pen- 
polder  instead  of  penholder.  These  examples  are  taken  from  six-year- 
old  children  whose  lingual  development  had  been  somewhat  arrested. 

The  grammatical  part  of  word  development  corresponds  to  the 
three  stages  of  the  Stems  that  were  mentioned  above.  Pure  substan- 
tives, at  first  without  inflexions,  are  learned  in  the  stage  of  lingual  sub- 
stance, verbs  in  the  stage  of  action  soon  play  a  considerable  part,  and 
then  come  the  adverbs,  adjectives,  etc.,  in  the  stage  of  relation.  In- 
flexion is  acquired  in  the  third  year  and  simultaneously  in  all  categories. 

4.  FORMATION  OF  SENTENCES 

When  discussing  the  development  of  words,  it  was  already  pointed 
out  that  the  ''first  words"  have  the  character  of  sentences.  The  same 
refers  to  lingual  comprehension,  because  a  child  understands  but  few 
words  of  a  coherent  sentence — the  principal  ones,  from  which  the  rest 
of  the  sentence  is  combined  with  the  important  help  of  gesture  and 
intonation.  The  grammatic  development  of  infant's  talk  has  been  first 
examined  in  detail  by  the  Stems  and  Gheorgov.    According  to  these 
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authors,  sentences  containing  two  or  more  words  are  formed  before  the 
middle  of  the  second  year. 

Sentences  of  two  words  consist  of  subject  and  object,  verb  and 
object,  verb  and  adverb,  subject  and  verb.  For  instance,  "papa  birdie" 
would  mean  ''papa  is  bringing  a  bird*';  "Lulu  there"  for  "Lulu  is  there." 
In  sentences  of  more  than  two  words  there  is  no  grammatical  arrange- 
ment, one  word  simply  following  the  other. 

As  early  as  toward  the  end  of  the  second  year  compoimd  sentences 
are  formed,  first  again  for  the  purpose  of  expresstog  wants  or  sentiments. 
It  is  a  characteristic  peculiarity  that  the  thing  that  is  not  wanted  is 
placed  first:  "chair  no  no  lap,'*  would  mean:  "I  do  not  want  to  sit  on 
the  chair,  but  on  yom*  lap,''  thus  forming  an  antithesis. 

Indication  of  wants  is  followed  at  the  end  of  the  second  year  by 
statements  or  questions,  but  their  expression  is  still  in  the  form  of  wishes 
and  are  therefore  questions  only  in  name.  The  statements  refer  to 
events  which  have  excited  the  child's  interest. 

At  the  end  of  the  third  year,  the  first  secondary  sentences  are  formed, 
but  without  any  connecting  particle:  "cut  paper  fimny,"  would  mean: 
"the  paper  I  have  cut  looks  funny."  The  relation  between  the  various 
parts  of  a  sentence  develops  next.  As  these  questions  at  first  always 
bear  the  character  of  a  wish,  those  inquiring  about  a  name  or  a  desired 
object  are  formed  earlier  (in  the  third  year) ;  the  same  refers  to  questions 
to  which  an  affirmative  answer  is  desired,  but  a  negative  one  appre- 
hended.   These  are  still  wish-questions. 

It  is  not  before  the  end  of  the  fourth  year  that  the  celebrated  why- 
questions  appear  upon  the  scene,  but  still  under  the  mask  of  wishes, 
such  as:  "Why  may  I  not,"  etc.?  These  are  followed  by  attempts  at  find- 
ing a  logical  coherence. 

Finally,  time-questions  are  embodied  in  the  sentence. 

The  sequence  of  the  words  in  a  sentence  is  again  regulated  by  imita- 
tion and  individuality.  The  word  it  is  intended  to  emphasize  is  often 
placed  first,  the  psychological  subject  preceding  in  thought  the  psycho- 
logical object.  At  a  later  time  the  child  adapts  himself  to  our  own  form 
of  language  according  to  individual  conditions. 

As  the  development  of  sentences  progresses,  new  words  will  be 
formed  after  the  manner  mentioned  at  the  end  of  the  preceding  chapter. 
Gale's  statistics  show  that  verbs  are  used  much  more  frequently  than 
substantives,  although  the  latter  considerably  preponderate  in  the  first 
year.  The  Stems  have  explained  how  the  infantile  language  gradually 
assumes  the  grammatical  form  of  the  language.  They  found  that,  so 
far  as  verbs  are  concerned,  the  infinitive  and  imperative  are  acquired 
first:  later,  in  the  beghining  of  the  third  year,  the  past  and  the  future 
tense.     Adjectives  expressing  taste  and  temperature  precede  those  ex- 
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pressing  abstract  ideas.  Here  again  antithetic  words,  like  light  and 
dark,  have  seemmgly  the  same  value,  as  they  are  merely  intended  to 
express  a  sensation,  and  not  its  quality.  Differentiation  in  colors  is 
first  expressed  in  the  third  or  fourth  year.  Counting  commences  at 
the  age  of  two  in  a  primitive  way  by  coUectmg  a  number  of  sunilar 
objects  in  the  sense  of  plural  perceptions.  Mentioning  a  figure,  usually 
2,  then  simply  has  the  meaning  of  several.  The  correct  use  of  figures, 
as  applied  to  definite,  concrete  objects,  is  acquired  much  later,  often 
not  before  school  time. 

The  negation  "no''  frequently  precedes  the  affirmative  "yes''  and 
is  often  used  for  it.  The  first  "no"  is  then  intended  as  a  general  dislike 
of  everything,  which  is  then  followed  by  "yes."  The  personal  pronoun 
"I"  is  used  later  by  some  children  than  by  their  brothers  and  sisters. 
Instead  of  "I"  they  prefer  using  their  own  first  name,  and  this  is  always 
the  case  with  the  first  bom.  The  language  of  a  six-year-old  child  is  at 
best  only  phonetically  developed,  hardly  ever  in  a  granmtiatical  sense. 
Further  progress  beyond  that  stage  belongs  to  the  realm  of  the  school. 

5.  DIFFERENCES  IN  DEVELOPBiENT 

Language  does  not  develop  alike  in  all  children.  The  beginning  of 
independent  infantile  talk  may  be  delayed  until  after  the  second  year. 
Progress,  too,  is  quite  irregular.  It  may  require  longer  or  shorter  periods, 
according  to  the  extent  of  the  vocabulary  of  different  children. 

The  Stems  attribute  this  variation  to  internal  and  external  reasons. 
The  latter  include  the  social  stratum  to  which  the  new-bom  child  belongs. 
The  manner  in  which  parents,  etc.,  care  for  the  child  in  the  pre-talking 
period  is  of  importance,  and  his  toys  and  pictures  participate  in  first 
impressions.  The  influence  of  older  brothers  and  sisters  is  often  decisive 
in  the  manner  and  speed  of  acquiring  the  language.  The  Stems  relate 
a  peculiar  case,  how  twins  ardently  assisted  each  other  in  the  develop- 
ment of  speech  at  the  end  of  the  second  year,  and  the  dominating  in- 
fluence was  exercised  by  the  otherwise  inferior  infant.  The  only  child 
of  an  educated  couple  usually  enters  school  with  a  greater  vocabulary 
and  a  better  mode  of  expression  than  others,  which,  however,  does  not 
necessarily  mean  greater  intelUgence.  The  influence  of  the  dialect 
spoken  by  various  nurse  girls  is  well  known.  The  same  authors  mention 
the  further  fact  that  children  rapidly  acquire  a  foreign  tongue  at  the 
relatively  late  age  of  four  years,  if  they  happen  to  be  taken  to  a  foreign 
country,  for  the  reason  that  the  word-sounds  of  their  own  language 
had  not  yet  been  firmly  established  and  associated  with  logical  ideas. 

The  internal  conditions  are  usually  summarized  as  the  indi\iduality 
of  the  infant,  but,  aside  from  isolated  cases,  exact  knowledge  on  this 
subject  is  still  wanting.     However,  the  fact  is  established  that 
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leam  talking  more  rapidly  than  boys,  possibly  because  they  undei^o 
more  rapidly  psychic  and  physical  development  and  have  greater  adap- 
table and  imitative  faculties.  Boys  are  duller  and  more  obstinate 
(Freyer)  and  incline  to  a  pronounced  individuality,  which  is  noticeable  at 
an  early  time.  They  attempt  to  express  comparatively  much  by  small 
lingual  efforts.  Probably  it  was  not  an  accident  that  it  was  a  boy  who 
formed  the  subject  of  Stumpf's  communication  in  regard  to  the  pecu- 
liarities of  handling  the  language. 

Thus,  there  is  always  an  effort  at  spontaneous  or  inherited  impulses 
and  faculties  which  are  partly  peculiar  to  family  influence  and  partly 
to  the  individual,  to  intentional  or  unintentional  external  influences,  or, 
in  the  language  of  the  Stems,  "they  are  the  result  of  a  constantly  active 
convei^enee." 

6.  PHTSIOLOGT  OF  THE  COMPLETE  LANGUAGE 

The  above  explanations  have  furnished  a  foundation  for  under- 
standing disturbances  of  speech,  and  there  is  still  to  discuss  the  physio- 
logical part  of  the  fully  developed  juvenile  language.  Assuming  that 
the  difficulties  of  articulation  have  been  overcome  and  examining  the 
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various  physiological  factors  that  enter  into  lingual  performances,  the 
following  points  will  present  themselves.  Respiration,  which  does  not 
conform  to  definite  rules  in  the  first  years  of  life,  adapts  itself  to  enunci- 
ciation.  Since  a  comparatively  lai^e  quantity  of  air  must  be  slowly, 
but  uninterruptedly,  distributed  at  expiration  over  a  large  number  of 
words  or  sentences,  more  air  is  required  during  speaking  than  when 
silent.  Respiration  must  therefore  be  deeper  and  there  should  be  no 
impediment  in  the  air  passages,  so  that  the  air  current  may  pass  through 
the  open  mouth,  without  constricting  the  tube  of  articulation.  Thus, 
there  is  a  distinct  difference  between  the  uniform,  automatic  nose- 
breathing  when  silent,  consuming  but  little  air,  and  the  irregular,  deep- 
ened mouth-breathing  with  an  increased  consumption  of  air.  The 
thoracic  curve  is  no  longer  synchronous  with  the  abdominal  curve: 
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while  the  latter  is  already  sinking,  the  former  is  still  ascending.  Thoracic 
breathing,  therefore,  predominates  when  speaking  (see  Figs,  50  and  54). 
The  vocal  cords,  while  breathing  slowly,  are  moderately  apart,  leaving 
a  triangular  space  (the  vocal  glottis)  between  them,  but,  while  speaking, 
respiration  causes  the  glottis  to  open  to  its  maximum  width  through 
rotation  of  the  arytenoid  cartilages.  The  gap  between  the  two  vocal 
cords  thereby  assumes  a  quinquangular  shape,  and  the  cords  themselves 
disappear  entirely,  or  nearly  so,  underneath  the  vocal  bands. 

As  to  the  voice  itself,  it  has  already  been  mentioned  that  there  are 
various  ways  for  the  voice  to  set  in.  The  voice  should  always  set  in, 
and  it  generally  does,  with  a  soft  and  low  sound  (Fig.  51).  Tlie  hard 
sound  {Fig.  52)  is  reserved  for  the  expression  of  sentiment,  notably  of 
dislike  (see  p.  360).     Whispering  causes  the  vocal  cords  to  approach 


each  other,  leaving  a  triangular  space  between  them,  the  respiratory 
glottis,  through  which  the  air  escapes  partly,  while  speaking.  This 
causes  the  low  friction  sound  which  always  accompanies  whispering 
(Fig.  53).  For  the  normal  formation  of  the  various  sotmds,  see  pp. 
361  and  397. 

This  exhausts  the  physiological  signs  of  speech,  except  modulation. 
This  depends  upon  various  accents.  The  musical  accent  imparts  to  the 
voice  the  characteristic  psychic  expression  by  modulation  of  the  sounds 
between  syllables,  words  and  sentences.  It  differs  according  to  age  and 
sex.  The  dynamic  accent  effects  quite  independently  of  modulation  a 
more  or  less  pronoimced  distinctness  by  the  force  of  the  muscular  exer- 
tion of  articulation.  A  third  factor  is  the  temporal  accent,  which  in- 
fluences the  musical  accent  by  the  duration  of  the  soimd  and  determines 
to  a  certain  extent  the  rhythm  of  the  voice. 


n.  LINGUAL  ARRESTS  OF  DEVELOPMENT 

Bearing  in  mind  the  importance  of  the  preliminary  conditions  of 
lingual  development,  it  is  intelligible  that  their  impairment  or  absence 
must  result  in  a  relative  or  total  arrest  of  development.  The  best  known 
factor  in  this  respect  is  the  influence  of  deafness.  However,  blindness, 
disturbances  of  the  motor-kinsesthetic,  general  physical  and  psychic 
development,  act  as  factors  of  arrest  in  the  above  sense,  not  in  the 
psychiatric  sense. 

I.  PERIPHERALLY  IBffPRESSIVE  ARRESTS 

(Total  or  Partial  Deafness,  Blindness) 

Total  or  partial  deafness  with  hearing  remnants,  which  exists  from 
birth,  interferes  with  lingual  development.  Should  it  occur  before  the 
seventh  year,  the  time  a  child  has  acquired  full  mastery  of  speech,  he 
will  become  deaf  and  dumb.  By  careful  instruction  the  faculty  of  speech 
can  be  retained,  when  deafness  sets  in  between  the  fourth  and  seventh 
years.  As  a  rule,  speech  will  then  persist  after  the  seventh  year,  too. 
The  highest  limit  at  which  deafness  may  occur  is,  according  to  Kussmaul, 
the  age  of  puberty. 

An  important  requirement  for  retaining  the  faculty  of  speech  is  a 
knowledge  and  practice  of  writing.  But  it  may  be  that  there  is  a  rem- 
iniscence of  latent  sounds  which  may  suddenly  reappear  after  many 
years  of  instruction.  The  power  of  recollecting  certain  word  categories 
corresponds,  according  to  Stem,  to  the  sequence  of  their  acquirement. 

In  congenitally  deaf  infants  there  is  total  absence  of  the  acoustic 
influence  of  the  voice  and  of  all  other  sounds.  These  children  will  con- 
tinuously remain  on  the  stage  of  spontaneous  lallation.  They  will  be 
unable  to  perceive  their  own  voice  and  will  not  rejoice  at  it  or  its  frequent 
repetition.  Thus,  deaf-mutes  need  not  entirely  lead  a  soundless  life, 
but  their  sounds  are  phonetic  discharges  which  have  no  lingual  character. 
In  very  rare  cases  they  will  be  able  to  imitate  papa,  mamma,  bow-bow, 
but  they  have  no  real  understanding  of  them.  However,  assistance 
which  in  normal  children  aids  in  the  acquirement  of  speech,  such  as 
demonstrative  gestures,  mimic,  our  involuntary  movements  and  their 
own  tactile  sense,  also  imparts  to  a  deaf  child  a  high  degree  of  imder- 
standing  utterances  and  sounds,  so  that  they  are  often  considered  to  be 
of  sound  hearing. 

The  original  method  of  carrying  on  conversation  with  deaf-mutes 
is  by  gestures. 

In  sentences  expressed  by  gestures,  the  emphasized  and  more  easily 
intelligible  word  is  placed  first,  as  is  the  case  in  normal  infantile  talk 
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(see  p.  373).  There  is  also  the  antithetic  form  in  which  the  negative 
part  of  the  sentence  usually  precedes.  Indeed,  there  are  a  great  number 
of  analogies  between  the  language  of  deaf-mutes  and  infants.  Thus, 
Sully  cites  the  following  sentence  expressed  by  gestures:  "Teacher,  I 
fight,  cheat,  quarrel;  no — I  love,  honor,  yes,''  which  would  mean:  ''I 
have  to  love  and  honor  my  teacher.''  The  gesture  language  is  practically 
confined  to  concrete  conceptions,  utterances  of  activity  and  demon- 
stration. It  therefore  satisfies  the  requirements  of  the  stages  of  sub- 
stance and  action  of  baby  language,  but  not  those  of  higher  lingual 
performances. 

At  the  present  time,  deaf-mutes  are  instructed  in  the  phonetic 
language,  but  unfortimately  at  a  comparatively  advanced  age.  They 
are  mstructed  as  m  a  foreign  language,  and  not  in  play,  as  is  the  case  in 
normal  infants.  This  explains  why  they  will  seldom  succeed  in  master- 
ing it  like  a  normal  person,  and  they  much  prefer  expressing  themselves 
by  gestiu'es  outside  the  school  and  in  later  life.  H.  Stem  ardently  advo- 
cates a  certain  preliminary  education  of  deaf-mutes  before  school  age 
(voice  culture)  and  progressive  lingual  education. 

Acquired  sound-language  rarely  attains  to  cultiu'ed  and  piu'e  articu- 
lation, unless  there  are  hearing  remnants  to  mediate  a  certain  acoustic 
control.    There  are  quite  a  number  of  disturbances. 

Respiration  in  congenitally  deaf  infants  is  not  correctly  coordinated 
with  the  movements  of  articulation,  the  latter  being  interrupted  too 
often  owing  to  the  waste  of  air.  Nor  has  the  normal  anachronism  be- 
tween the  thoracic  and  abdominal  respiration  appeared  as  yet.  If  the 
condition  escapes  the  attention  of  the  ordinary  observer,  two  other 
lingual  defects  will  become  so  much  more  pronounced,  which  consist  in 
defects  of  articulation  and  of  lingual  accents.  So  far  as  the  former  are 
concerned,  they  are  synonymous  with  ordinary  stammering,  which  will 
be  discussed  later.  The  voice  is  rough  and  uncontrolled  by  the  ear,  and 
defective  pronunciation  of  certain  sounds,  notably  of  S,  the  formation 
of  which  is  often  aggravated  by  anomalies  of  maxillary  articulation 
(see  p.  400).  Accentuation,  however,  suffers  in  every  direction.  Ab- 
sence of  acoustic  control  is  responsible  for  the  unpleasant  modulation 
of  the  vowels  and  for  the  loss  in  musical  accent  throughout  the  language. 
Since  the  difficulties  of  articulation  require  a  certain  effort  to  be  over- 
come, the  dynamic  accent  of  the  voice  is  changed  to  such  an  extent  that 
everybody  is  struck  with  its  excessive  acuity.  This  is  always  observed 
at  an  examination  of  the  movements  of  articulation  by  abnormal  con- 
traction of  the  laryngeal  and  oral  musculature.  This  laborious  method 
of  articulation  further  leads  to  abnormality  of  the  temporal  accent,  the 
time  of  transition  from  consonant  to  vowel  especially  being  retarded. 
Thus,  the  absence  of  proper  coordination  of  lingual  movements  in  the 
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characteristic  deaf  and  dumb  language  is  caused  by  insufficiency  <rf 
articulation  and  of  the  various  accents  of  speech.  (Compare  the  two 
curves  in  Figs.  54  and  55.) 

The  various  lingual  functions  of  those  who  have  acquired  deafness 
before  having  fully  mastered  the  language,  including  writing,  will  ap- 
proach the  normal  more  completely  in  proportion  to  the  efforts  made  to 
retain  the  language. 

The  conditions  of  speech  are  somewhat  different  in  impaired  hear- 
ing. Here  again  a  distinction  should  be  made  according  to  whether  the 
affliction  has  been  acquired  in  the  first  few  years,  or  later.    Its  influence 
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on  each  child  is  further  determined  by  the  degree  and  quality  of  the 
hearing  disturbances  as  well  as  by  the  stationary  or  progressive  nature 
of  the  affection. 

It  is  impossible,  therefore,  to  lay  down  any  normal  conditions  for 
the  language  of  hard-hearing  individuals,  especially  as  the  individual 
ability  to  understand  and  control  the  position  and  movements  of  the 
organs  of  speech  differs.  The  lingual  disturbances  of  those  with  acquired 
impaired  hearing  or  of  acquired  deafness,  after  having  learned  to  speak, 
are  therefore  further  dependent  upon  the  degree  of  attention  they  have 
bestowed  upon  their  organs  of  special  sense.  It  has  not  yet  been  sought 
whether  the  various  types  of  perception  behave  differently,  but  such 
will  probably  be  the  r.isr. 
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1,  In  children  whose  hearing  is  impaired  from  early  life,  perception 
and  production  of  lingual  sounds  are  already  injured  in  the  preliminary 
stages  of  lingual  development.  It  should  not  be  forgotten  that  their 
acoustic  world  is  not  only  smaller  than  ours,  but  also  qualitatively  dif- 
ferenl.  Even  assuming  that  all  the  sounds  of  the  scale  were  equally 
reduced  in  regard  to  perception — which,  however,  is  never  the  case — 
the  sounds  perceived  must  be  of  inferior  quality,  because  all  sounds  do 
not  strike  the  ear  with  equal  force.  Weak  sounds  would  therefore  not 
be  perceived  at  all.  This  would  not  only  refer  to  the  sounds  of  the  scale, 
but  also  to  overtones  as  their  parts.  Consequently,  a  child  with  im- 
paired hearing  will  not  be  able  to  control  his  own  first  sounds  as  com- 
pletely as  a  normal  one,  nor  understand  as  much  of  a  conversation. 

Neuert  has  shown 
that  partly  deaf  children 
can  still  hear  vowels  well.  'a  « 
but  that  consonants  are 
better  perceived  by  the  "■ 
eye,  and  that  in  hearing 
the  form  of  articulation 
is  perceived,  but  that  the 
places  of  articulation  are  " 

mistaken.  Thus,  T  and  K 
are  interchanged,  while  in 
reading  the  places  of  art  ic- 
uiation  are  correctly  per-  ipjph 
ceived,  while  medium  and 
delicate  distinctions  as 
between  P  and  B  are  not. 

The  accentuations  of      -*^^ 
speech,  particularly  of 
music,    are    imperfectly 
perceived,  and  the  same  g 

refers   to  the  sounds  in     ""  '*'  __     _ 

nature.    In  this  way  the 

acoustic  attention  faib  to  be  roused  and  acoustic  idean  are  more  or  less 
absent.  There  is  lack  of  impulse  to  psychic  life  and  lack  of  material 
for  speech.  The  development  of  the  child  is  therefore  neglected,  his 
need  for  communication  remains  on  a  low  level,  with  the  consequence 
of  a  dull  and  uncommunicative  disposition.  His  language  is  bound 
up  with  concrete  ideas,  because  lingual  progress,  thinking  in  the  lan- 
guage, is  impossible.  This  means  a  long  delay,  first,  in  reaching  the 
stage  of  one-word  sentences,  then  in  the  stage  of  lingual  substance, 
associated  with  mistakes  in  the  syntactic  structure  of  the  language.    It 
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amounts  to  a  disturbance  called  akataphasia,  to  which  further  reference 
will  be  made  presently. 

Children  with  impaired  hearing  are  sometimes  erroneously  regarded 
as  weak-minded,  although  it  is  a  fact  that  many  weak-minded  children 
are  partly  deaf.  Indeed,  in  recent  times  the  mistake  has  often  been  made 
of  regarding  weak-minded  children  as  of  normal  intelligence,  after  their 
impaired  faculty  of  hearing  had  been  discovered.  The  differential  diag- 
nosis  is  not  always  easy,  since  acoustic  inattention  of  weak-minded 
children  may  simulate  dysacusis. 

The  unskilful  lingual  movements  of  hard-hearing  children  impedes 
phonation.  Difficult  sounds  which  require  rapid  and  complicated  move- 
ments will  therefore  be  repeated  wrongly,  if  at  all,  especially  if  they  can- 
not be  easily  read  off  the  face  owing  to  their  complexity.  Thus,  the 
guttural  sounds  are  sometimes  absent  and  the  S-sounds  are  faultily 
formed.  In  regard  to  S,  particularly,  Bloch  assumes  that,  owing  to  de- 
fects in  the  upper  sound-limit,  this  very  high  sound  cannot  be  perceived 
with  the  ear.  In  short,  children  whose  hearing  is  impaired  since  early 
life  are  usually  stammerers.  There  is  no  modulation  in  their  language, 
which  resembles  deaf  and  dumb  language  less  than  that  of  individuals 
who  have  acquired  partial  deafness  at  a  later  period. 

2.  After  the  language  has  been  learned  and  the  articulation  per- 
fected, after  the  words  have  become  symbols  and  the  language  the  means 
of  thoughtful  intercourse,  loss  of  hearing  still  involves  considerable  draw- 
backs. The  hearing  ability  may  still  suffice  for  that  part  of  the  language 
which  has  been  assimilated,  but  not  for  learning  new  words.  Ampli- 
fication and  in>provement  of  the  internal  language  are  limited,  the  per- 
ceptive life  is  impoverished,  and  the  acoustic  control  of  the  voice  itself 
becomes  unreliable. 

According  to  the  kind  and  manner  of  disturbance,  the  monotony 
of  the  voice  in  one  hard  of  hearing  is  more  or  less  prominent.  There  is 
no  change  from  high  to  low,  no  difference  between  hard  and  soft  tonef?, 
or  it  is  exaggerated.  The  dynamic  and  musical  accents  of  the  language 
are  changed.  A  weak  voice  seems  to  occur  much  more  frequently 
than  an  excessively  loud  one ;  faulty  sounds,  or  sounds  too  highly  pitched 
(i.e.  above  the  sounds  a-d),  are  less  frequent.  According  to  Gutzmann, 
friction  sounds  often  take  the  place  of  explosive  sounds,  and,  owing  to 
indistinctness  of  all  movements  of  articulation,  the  occlusion  of  the 
velum  palati  may  fail  to  act  with  the  result  of  pronounced  snuffling. 

The  treatment  of  children  that  are  partly  or  totally  deaf  is  of  the 
greatest  importance,  the  object  being  to  use  the  voice  as  a  means  of 
promoting  education  and  culture,  and  not  to  maintain  piu'e  phonation. 
So  far  as  a  cure  or  improvement  of  dysacusis  is  concerned,  I  refer  to 
Alexander,  ^'ol.  VI. 
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There  is  no  doubt  that  great  injury  is  done  to  those  partially  deaf 
by  instructing  them  in  the  same  class  with  those  totally  deaf.  Children 
with  normal  intelligence  and  a  good  ear  for  vowels,  or  those  who  become 
deaf  after  the  fifth  year,  should  be  placed  in  institutes  or  schools  for 
those  partially  deaf. 

Special  classes  for  the  latter  have  been  established  in  Berlin  at  the 
instigation  of  A.  Hartmann.  At  the  Institute  for  the  Deafmute  in 
Munich,  special  hearing  classes  have  been  established  at  the  instigation 
of  Bezold.  The  only  private  school  in  Germany  (internes)  is  under  the 
direction  of  K.  Brauckmann,  in  Jena. 

While  the  hearing  organ,  aside  from  the  other  organs  of  special 
sense,  is  trained  for  lingual  instruction,  reading  off  the  face  should  also 
be  taught  at  an  early  time,  unless  children  have  already  acquired  this 
practice  of  themselves.  In  this  department  of  instruction,  those  totally 
deaf  acquire  greater  ability  than  those  who  can  still  use  good  hearing 
remnants.  The  latter,  however,  believe  that  their  hearing  improves  at 
the  same  time,  since  they  can  understand  more  by  reading  from  the  face. 

Investigations  of  Neuert  and  Kroiss  have  indeed  shown  that  three- 
fourths  of  all  hearing  defects  are  improved  by  using  both  ear  and  eye. 
The  visual  type  of  perception  no  doubt  gams  more  m  that  way  than  the 
acoustic.  Considering  that  those  capable  of  reading  off  the  face  have 
already  a  knowledge  of  the  language,  they  should  be  principally  taught 
to  read  word  pictures  and  sentences,  in  order  to  exercise  their  ability 
of  combination.  According  to  my  experience,  children  have  great 
aptitude  in  this  respect. 

The  lingual  defects  of  those  partially  and  totally  deaf  can  be  removed. 
Rules  for  exercising  the  feeling  for  strength  and  height  of  sounds,  by 
palpation  on  other  children  and  by  the  use  of  the  ear,  have  been  laid 
down  by  Gutzmann.  He  avails  himself  of  a  duplex  ear  trumpet,  which 
enables  the  patient  to  control  his  own  voice  and  compare  it  with  that 
of  the  instructor.  In  exercising  articulation,  not  only  the  ear  and  the 
tactile  sense  are  brought  into  action,  but  also  the  face,  by  having  the 
exercises  take  place  before  a  mirror. 

Comprehensive  investigations  into  the  progress  of  the  deaf  are  not 
yet  as  numerous  as  those  into  the  lingual  development  of  normal  chil- 
dren, as  described  in  Chapter  I.  Of  children  congenitally  blind,  however, 
we  know  still  less  in  this  respect.  But  as  their  eyesight  is  wanting,  it 
may  be  assumed  that  they  learn  talking  later  than  others. 

Goldammer  states  emphatically  that  ''whoever  is  bom  blind,  will 
acquire  the  language  later  and  more  laboriously." 

On  the  other  hand,  our  knowledge  of  lingual  development  is  far 
more  complete  with  the  deaf  and  blind.  Ever  since  Helen  Keller  has 
written  her  ''History  of  my  Life,"  great  attention  has  been  paid  to  indi- 
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viduals  enjoying  only  three  senses.  It  was  again  W.  Stem  who  com- 
pared their  lingual  development  with  that  of  normal  children,  showing 
that  the  principal  diflSculty  consisted  only  in  the  length  required,  but 
not  in  the  quality,  although  totally  different  senses  and  expressive  move- 
ments (tactile  sense  and  finger  movements)  were  used,  which  have 
nothing  whatever  to  do  with  the  lingual  centre,  neither  in  regard  to 
perception  nor  to  reproduction. 

Congenital  deaf-blindness  is  very  rare,  8  cases  among  116  having 
been  collected  by  Amould.  In  a  large  number  of  cases,  however,  the 
condition  arose  before  language  was  entirely  acquired.  The  latter  cate- 
gory, therefore,  is  almost  on  the  same  level  as  those  congenitally  deaf 
and  blind.  Bruehl  found  7  totally  deaf  and  blind  among  16  cases  in 
Nowawes,  6  cases  of  deafness  with  hearing  remnants  and  blindness  with 
visual  renmants,  3  totally  deaf  with  visual  renmants  and  1  totally  blind 
with  hearing  renmants.  Etiologically,  one-half  of  the  cases  are  due  to 
hereditary  syphiUs  and  one-fourth  to  meningitis.  Girls  furnish  69  per 
cent,  of  the  deaf  and  blind.  Bruehl  emphasizes  the  possibility  of  saving 
one-third  by  timely  diagnosis  and  early  specific  therapy  (syphilitic 
nursUngs).  The  best  known  cases  of  deaf-blindness  are  those  of  Laura 
Bridgemann,  who  acquired  the  affection  in  her  third  year;  Marie  and 
Marthe  Heurtin,  who  were  bom  deaf  and  bUnd ;  Helen  Keller,  who  lost 
both  senses  when  19  months  old,  and  Hertha  Schulz  in  her  fourth  year. 

The  onset  of  deaf-blindness  first  causes  complete  disorientation, 
which  may  also  occur  periodically.  Such  children  play  at  night  and 
sleep  in  the  day.  At  a  later  period  they  become  accustomed  to  a  certain 
amount  of  regularity  under  the  influence  of  their  surroundings. 

The  loss  of  hearing  does  not  always  seem  to  be  recognized  by  these 
patients.  Hertha  Schulz,  for  instance,  remarked:  '*At  a  time  when  you 
were  all  able  to  speak.''  Later,  a  primitive  gestiu'e  language  sets  in,  in 
the  place  of  which  all  deaf-blind  children  who  have  had  the  advantage 
of  competent  education  are  now  taught  the  finger  alphabet. 

By  this  method,  the  language  is  acquired  at  a  relatively  late  age; 
Laura  Bridgemann  and  Helen  Keller,  for  instance,  at  8,  Hertha  Schulz 
at  1 1 .  For  advanced  education,  gesture  language,  finger  alphabet  and  in- 
struction in  articulation  are  employed,  each  method  supporting  the  other. 

In  regard  to  Helen  Keller,  we  are  indebted  to  Miss  SuUivan  for 
further  details.  By  using  the  finger  alphabet,  the  language  was  acquired 
playingly,  as  under  normal  conditions  the  sound-language,  and  the 
vocabulary  increased  rapidly.  W.  Stem  has  shown  that  an  intelligent 
deaf-blind  like  Helen  Keller  made  as  much  progress  in  one  month  as  a 
normal  child  in  6  months.  Her  speech  development  passed  during  that 
time  through  all  the  stages,  including  those  of  substance  and  action  on 
an  associative-reproductive  basis  under  the  impulse  of  desires.    In  the 
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second  month  a  stage  was  reached  which  normal  children  acquire  in  the 
second  half  of  the  second  year,  viz.,  the  intelligent  use  of  the  language 
with  conscious  knowledge  of  its  symbols.  At  that  time  the  first  ques- 
tions were  asked.  In  the  same  month  the  first  small  sentences  were 
formed  with  the  characteristic  peculiarities  of  the  first  baby  sentences: 
parataxia,  the  emphasized  word  at  the  beginning  and  negation  following 
after  a  negative  word.  In  the  third  month  she  had  reached  the  stage 
of  relation  and  modifying  words,  being  a  higher  stage 
of  logical  expression  than  a  normal  child  approaches  at  '"■  ^'    900 

the  end  of  the  second  year.  At  that  time  reading  in- 
struction commenced.  In  the  fourth  month  she  was 
able  to  count  up  to  30  and  commenced  writing  (squares 
and  braille  point).  In  the  fifth  month  the  inflexions 
and  past  tense  were  mastered,  which  a  normal  child 
would  not  acquire  before  the  end  of  the  second  year. 
The  second  question-stage,  including  the  why-questions, 
occurred  in  the  second  half  year  of  her  speech  develop- 
ment, while  in  normal  life  these  intellectual  and  no 
longer  volitional  questions  are  not  reached  before  the 
third  or  fourth  year.  Sound-language  was  not  acquired 
until  the  age  of  10,  as  a  "new  means  of  communica- 
tion," as  Stem  put  it,  she  havii^  otherwise  completely 
mastered  the  language  as  a  mental  equipment.  She 
does  not  appear  to  have  used  single  sounds  for  purposes 
of  designation. 

Laura  Bridgemann  used  60  sounds  mostly  to  desig- 
nate persons,  although  she  never  acquired  the  sound- 
language.  A  wonderful  development  and  degree  of  edu- 
cation, such  as  Helen  Keller  achieved,  thanks  to  the 
genial  gifts  of  her  teacher  and  her  own  natural  talents, 
probably  a  pronounced  motor  type  of  perception,  has  (nn"tV!°hrb«n' 
never  been  reached  by  any  other  deaf-blind  child.  QuMii^iiv,  inona» 

Hertha  Schuiz  also  acquired  the  sound-language,  Keiierfrom?hi''£r«to 
which,  in  Riemann's  opinion  even,  was  the  carrier  of  Ip^aLTng.* 
her  thoughts,  because  the  deaf-blind  are  more  inclined  i  |„d  "1 3  "°°Sh, 
to  think  in  the  word-language  than  the  deaf-mute,  pro-  '  EoJon^mTnih. 
vided  deafness  has  not  set  in  at  too  early  an  age.  It  is 
a  remarkable  fact  that  she  first  acquired  words,  it  having  been  found  im- 
possible at  first  to  teach  her  single  sounds.  These  words  may  be  considered 
to  range  in  equal  importance  with  one-word  sentences.  Riemann  had  also 
to  refrain  from  teaching  her  complete  sentences,  and  substituted  instead 
paratactic  sentences  of  several  words,  as  used  in  infantile  language. 
They  were  of  the  pedocentric  type.  Psychic  expressions  were  taught  by 
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gestures  and  at  first  only  physically  understood,  as  for  instance  '*lo\dng" 
or  *' being  affectionate/'  The  sounds  of  the  phonetic  language  had  to 
)e  developed  as  in  the  deaf-mute.  They  were  palpated  from  the  mouth, 
jombined  with  the  signs  of  the  hand-alphabet  and  then  pronounced  by 
mother  child  and  so  passed  on.  The  lingual  development  was  aided  by 
atent  reminiscences  of  eyes  and  ears  from  the  time  preceding  the  afHio- 
ion.  Thus  she  remembered  the  color  of  certain  objects,  after  she  had 
earned  their  designation  in  her  16th  year,  also  the  music  of  a  militaxy 
)and.  Helen  Keller  even  has  hearing-dreams.  The  tactile  sensations 
)f  these  deaf-blinds  are  so  delicate  that  a  wrong  rhythm  will  disturb 
hem,  and  in  the  language  they  are  associated  with  a  number  of  expres- 
ions  for  hearing  sensations,  the  use  of  which  astonishes  a  lay  person, 
rhe  transplantation  of  expression  from  the  extinguished  sensory  spheres 
nto  the  language,  however,  should  not  cause  astonishment  as  a  purely 
ingual  function.  Helen  Keller  has  described  in  her  publication  ''My 
Vorld ''  how  rich  the  world  of  the  deaf-blind  is  by  the  use  of  their  delicate 
enses  for  tactile  perceptions,  odor  and  taste.  The  active  use  of  the  tac- 
ile  sense  does  not  differ  very  much  from  that  of  blind  persons,  but  it  is 
ixceedingly  sensitive  for  changing  successive  impressions,  as  in  the  use 
►f  the  finger  alphabet. 

One  of  the  questions  to  be  decided  is  as  to  the  kind  of  language  the 
leaf-blind  should  be  taught  first  and  the  manner  of  teaching  it.  Stem 
xlduces  good  reasons  for  the  finger  alphabet,  which  should  be  acquired 
>layingly  by  conversations,  like  the  acquisition  of  the  normal  language, 
liemann  thinks  all  methods  should  be  tried  in  order  to  ascertain  the 
nclination  of  the  child.  He  recommends  a  systematic  procediu-e  in  the 
echnique  of  instruction,  especially  in  cases  where  an  instructor's  entire 
ife  cannot  be  devoted  to  the  child,  and  lessons  have  to  be  given  period- 
sally.  ^'The  subjects  taught  and  their  methodical  sequence  should  be 
0  arranged  as  to  mutually  support  and  promote  each  other."  In  the 
ristruction  of  Hertha  Schulz  he  has  instinctively  availed  himself  of 
afantile  language  in  part. 

Instruction  should  be  imparted  under  the  direction  of  an  experi- 
need  specialist  for  the  education  of  the  deaf-mute  and  the  bUnd.  This 
5  best  accomplished  in  an  institute  in  which,  according  to  Bruehl,  all 
uch  blind  should  be  placed  who  are  too  hard  of  hearing  to  follow  the 
istructions  given  to  the  blind,  and  too  weak-minded  to  follow  that 
iven  to  the  deaf-mute.  Thanks  to  Riemann's  efforts,  such  an  institute 
as  been  established  in  Nowawes,  near  Berlin,  and  affiliated  with  the 
)berlin  House.  It  is  called  the  German  Home  for  the  Deaf-blind 
Deutsches  Taub-blindenheim). 

A  last  group  of  children  whose  lingual  development  has  been  ar- 
3sted  could  be  formed  by  neglected  children  whose  parents  think  they 
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have  done  enough  with  providmg  for  food  and  clothes,  and  neglect 
lingual  incitation. 

Gutzmann  cites  examples  for  this  class  from  history,  the  Stems 
refer  to  Kaspar  Hauser,  Wohlfahrt  describes  the  rapid  development  of 
speech  in  a  girl  who  had  been  entirely  neglected  up  to  2)^  years  of  age, 
until  she  came  under  proper  care.  This  child  was  entirely  mute  but  for 
the  one  word  '^key,''  and  then  learned  in  80  days  as  much  as  other  chil- 
dren in  a  year.  The  Stems  assume  in  this  case  a  stagnation  of  lingual 
impulses  and  extensive  preparatory  sensory  work.  This  view  is  sup- 
ported by  the  fact  that  in  her  fifth  year  dialect  expressions  appeared 
which  she  had  heard  in  her  earliest  infancy.  I  have  observed  similar 
results  in  children  whose  lingual  development  had  been  arrested  by 
dysacusis  or  motor  insuflSciency  after  the  cause  had  been  removed. 
Teachers  in  the  lower  grades  of  the  public  schools  are  well  aware  of  the 
fact  that  "  backward  *'  children,  after  having  entered  school,  show  unsus- 
pected lingual  development  under  the  influence  of  teachers  and  school- 
mates. 

2.  CENTRAL  ARREST  OF  LINGUAL  DEVELOPMENT 

Central  arrests  of  lingual  development  are  rarely  referable  to  sen- 
sory causes  (sensory  aphasia).  Defects  in  psychic  preliminary  condi- 
tions (see  p.  360),  as  for  instance  disinclination  to  talk  and  absence  of 
impulse  to  imitation,  prevent  or  delay  the  development  of  speech  (audi- 
tory dumbness,  voluntary  whispering).  Defects  of  attention  lead  to 
spluttering  (paraphrasia  prseceps),  while  defective  memory  chiefly 
retards  speech,  aside  from  impairing  the  intellect  (akataphasia) .  Arrest 
of  motor  development  (stammering)  is  particularly  frequent. 

LINGUAL  DEAFNESS  (SENSORY  APHASL\) 

Central  disturbance  of  speech  seems  to  occur  exceptionally  in  men- 
tally normal  children  as  a  hereditary  taint.  Schwundt  and  Wagner 
have  reported  the  case  of  two  speech-deaf  sisters  who  were  thought  to 
be  deaf  and  dumb,  but  had  a  comparatively  good  sense  of  hearing. 
They  repeated  short  sentences  in  a  mechanical  fashion  without  any 
understanding  and  without  carrying  out  instructions  contained  therein. 
But  when  they  had  an  opportunity  of  reading  the  sentences  off  at  the 
same  time,  they  understood  them  like  any  other  deaf-mute.  A  boy 
with  approximately  normal  hearing  was  able  to  attend  a  public  school 
with  some  degree  of  success.  Gutzmann  states  that  these  arrests  of 
development  of  the  acoustic  centre  of  speech  are  exceedingly  rare. 
His  two  cases  had  been  pronounced  totally  deaf  by  ear  specialists.  It 
is  important  for  purposes  of  diagnosis  to  notice  that  these  children  react 
to  slight  noises,  although,  when  spoken  to,  do  not  show  any  understanding 
by  gestures.    They  are  unable  to  pick  out  an  object  on  verbal  request, 
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but  when  making,  for  instance,  the  gesture  of  cutting  they  wiU  pick  up  a 
pair  of  scissors.  Liebmann  has  described  a  case  of  psychic  deafness 
which,  however,  belongs  to  the  domain  of  weak-mindedness. 

AUDITORY  DUMBXESS  lAUDIMlTITAS) 

Dumbness  of  hearing  children  (alalia  idiopathica)  (Coen)  is  arrest 
of  lingual  development  of  otherwise  normal  or  nearly  normal  children 
between  the  ages  of  3  and  10  years,  very  seldom  of  older  ones.  PreA^ous 
to  the  third  year  retarded  development  of  speech  is  assumed,  usually 
as  a  sequel  to  physical  weakness  and  retarded  general  developmoit. 
According  to  Schlesinger,  a  delay  of  this  kind  may  be  expected,  if  the 
cranial  cireumference  exceeds  that  of  the  chest  in  children  of  18  months 
or  more.  This  affection  has  an  outward  resemblance  to  motor  aphasia, 
without,  however,  being  analogous  to  it.  It  is  found  much  more  fre- 
quently in  bo^-s  than  in  girls.  They  understand  what  they  are  tokL 
but  do  not  care  to  repeat,  converse  by  gestures  or  lingual  rudiments,  cm*, 
if  thev  have  conmienced  to  talk,  suddenlv  cease. 

Causes  and  Origin. — ^According  to  Coen.  chronic  akoliolian  <^  the 
parents  is  the  prime  causative  factor.  Gutzmaim  found  in  37  per  coit. 
of  the  cases  defective  lingual  impulse  of  the  parents,  especially  the  father, 
which  was  in  many  cases  combined  with  otho*  discxtkfs  oi  speech^ 
It  is  uncertain  as  to  how  far  consanguineous  marriages  are  re^xMisible. 
and  the  same  refers  to  traumas.  Such  as  occurred  at  birth  ^  about  10 
per  c«it.  of  his  cases),  as  w^  as  other  serious  cranial  traunuu  are  the 
most  suggestive,  but  they  suggest  with  the  same  degree  oi  probability 
gmuine  motor  aphasia.  Gutzmaim  assumes  that  difficulties  oi  articu- 
lation, caused  by  considerable  hx-perplasia  of  the  faucial  tonsils  and  pala- 
tal clefts,  suppress  rhe  desire  to  speak.  However  this  may  be.  diildren 
with  adenoids  who  are  very  hard  of  hearing  do  not  belong  to  this  cate- 
gory, their  hearing  difficulty  being  sufficiently  explained  by  the  condi- 
tion. According  to  Gutzmann.  the  origin  of  the  condition  may  be  fouinl 
in  arrest  of  the  desire  to  talk  and  subsequent  re-awakening  oi  the  impulse 
to  imitation.  Impulse  to  every  kind  of  movement  is  absiait  in  those 
children.  Want  oi  physical  skill,  and  oftentimes  enuresis  are  present 
as  signs  of  pathological  traits.  On  the  other  Land,  it  ss  a  wel^kI2^.■^wn 
fact  that  in  the  cvHirve  of  lingual  development  with  «xx>i  Hrg^ial  under- 
stamiing  speech  is  present,  although  defective.  Knowledge  of  the 
language  is  not  always  technically  surf.oient  to  meet  the  rexiuirements 
for  a  oonsiolorar  le  time,  nor  is  the  v«x^bular>-  extens:\"e  eaocich.  Expres- 
sions of  viisiike  may  easily  xviir  owing  to  these  drawbcwisw  especially 
:is  the  infantile  mind  is  pre^iistvtse^i  to  giving  way  to  viSspJeasure.  Shy- 
ness resulting  therefn>m  has  iin  inhibitive  rfe»:t  virvn  :he  oesire  to  talk. 
This  is  i-s^j^t^vatei  at  a  bter  t>?r:>i  by  .^  nscivcs  Iir:i7JXK«fecfeaL  even 
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though  the  initial  stages  of  speech  had  already  been  developed.  Lieb- 
mann  also  considers  defective  attention  and  memory  in  various  sensory 
regions  responsible.  As  a  matter  of  fact,  disturbance  of  concentration, 
owing  to  unconscious  internal  and  external  deflection,  is  conmion. 
Based  upon  the  doctrine  of  sensory  types,  Liebmann  assumes  that  even 
the  predominating  sense  is  insufficiently  developed  from  the  above 
causes,  while  the  others  need  hardlv  be  considered. 

Accordingly,  he  differentiates  four  forms  of  auditory  dumbness. 
The  most  frequent  is  the  motor  form  with  good  lingual  understanding 
and  the  slightest  degree  of  imitation.  There  is  a  mixed  form  with  partial 
lingual  understanding  (see  p.  364)  and  slight  spontaneous  utterances. 
These  two  forms  belong  to  the  group  he  discusses.  His  third  form  is  a 
transition  to  stammering,  the  nature  of  which  probably  depends  upon 
arrest  of  motor  development  and  was  discussed  on  p.  396.  The  sensory 
form  (psychic  deafness)  is  very  rare.    (Cases  of  Gutzmann  and  others.) 

The  diagnosis  of  auditory  dumbness  presupposes  a  thoroughly  or 
approximately  normal  physical  and  psychic  condition  without  any  dis- 
orders of  the  organs  of  speech  or  symptoms  of  any  organic  nervous  or 
cerebral  diseases,  sufficient  hearing  ability  to  understand  speech,  and 
lingual  intelligence  corresponding  to  age.  The  diagnosis  is  easy,  there- 
fore, in  normal,  older  deaf  children,  who  are  able  to  follow  verbal  direc- 
tions without  reading  off  the  face. 

The  differential  diagnos^is  is  rendered  difficult  by  the  fact  that  the 
attention  of  these  children  is  easily  deflected.  In  order  to  exclude  deaf- 
mutism  or  high  degrees  of  dysacusis,  careful  and  frequent  observation 
is  often  necessary,  while  otological  hearing  tests  may  lead  to  errors,  as 
for  instance  by  erroneous  statements  of  parents  in  regard  to  really  deaf- 
mute  children.  According  to  Froeschels,  the  tickle  reflex  from  the  audi- 
tory meatus  is  absent  in  the  deaf.  Sensory  aphasia  may  be  differentiated 
by  the  demonstration  of  lingual  understanding,  which,  however,  may 
sometimes  be  very  difficult.  Differentiation  from  light  degrees  of  weak- 
mindedness  is  only  possible  at  times  after  continued  observation  and 
examination  of  the  function  of  the  various  senses,  for  the  reason  that 
perfectly  normal  intelligence  does  not  often  occur  in  the  deaf-mute, 
the  less  so  as  absence  of  speech  impairs  the  psychic  function. 

Examination. — Aside  from  physical  defects,  it  is  necessary  to  find 
out  whether  the  child  reacts  to  auditory  irritations,  recognizes  noises, 
such  as  rattling  with  a  bunch  of  keys,  and  whether  he  understands  words 
and  sentences.  The  first-named  test  is  decided  by  requesting  the  child 
to  point  out  certain  objects  or  pictures,  and  the  other  test  by  verbal 
requests  unaccompanied  by  gestures  or  looks,  such  as  ''get  me  that 
book,''  care  being  taken  that  the  child  will  not  be  able  to  read  off  the 
face.    The  tests  of  other  psychic  functions  are  described  on  p.  443. 
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The  followii^  case  is  an  example:  A  seven-year-old  boy  (Fig.  57), 
a  twelfth  child,  had  never  been  ill,  according  to  the  anamnesis.  Denti- 
tion took  place  at  the  ^e  of  nine  months,  he  learned  to  walk  at  thirteen, 
and  the  first  lingual  sounds  were  uttered  at  two  years.  Unskilful,  slow 
movements,  slight  susceptibility  to  pain,  and  alternating  strabismus  are 
present.  He  can  understand  whispering  at  a  distance  of  about  twenty- 
seven  feet.  Spontaneous  utterances  occur  by  gestures  only.  He  can 
repeat  single  sounds  slowly,  with  the  exception  of  "f,"  but  stammers  in 
syllables  and  even  monosyllabic  words,  Hia  attention  is  easily  dis- 
tracted, but  has  a  good  sense  of  orientation.  Pointing  to  wrong  objects 
or  pictures,  even  though  similar,  will 
not  disconcert  him  (shaking  bis 
head).  He  learns  a  number  of 
words  in  six  weeks;  then,  upon  re- 
quest, designates  certain  objects 
in  drawling,  monotonous  tones  in 
d-sharp  and  slight  articulation  (ac- 
cents!). Tends  to  elisions.  Rarely 
speaks  without  external  stimulus. 
The  monotony  gives  way  to  an 
accent  of  joy  when  imitating  ani- 
mal voices.  There  is  no  mimic 
when  speaking,  except  an  occasional 
closure  of  the  left  eye  as  an  accom- 
panying movement.  Words  of  more 
than  two  syllables  and  a  few 
sentences  are  learned  with  great 
difficulty.  Adenotomy  two  years 
ago  effected  no  improvement. 

Course. — It  may  be  assumed 
that  the  dumbness  in  this  class  of 
Hoy  with  audi.orv  dv,ii,bne.»  (There  i« .  Mar  from  children  Will  gradually  be  super- 
seded by  a  more  or  less  distinct 
manner  of  speaking  after  an  initial  stage  of  considerable  stanmiering, 
which  may  also  change  to  stuttering;  in  any  case,  the  affection  will 
always  cause  psychic  and  mental  impairment. 

The  prognosis  is  good  in  normal  children.  It  is  less  favorable  when 
there  are  defects  of  attention,  also  with  defective  hearing  in  regard  to 
time,  until  independent  talking  will  be  established  by  appropriate  treat- 
ment. This  generally  takes  three  months,  but  in  complicated  cases  the 
degree  of  the  other  disorders  has  to  be  considered. 

Treatment  commences  between  4  and  5  years  of  age  and  is  intended 
to  arouse  a  desire  for  rejieating  words.    This  is  not  done  by  compulsion, 
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but  by  inciting  interest,  telling  short  stories,  imitating  animal  voices, 
or  having  games  with  mark-words.  Books  to  be  recommended  are  the 
following : 

Any  particular  inclinations  and  desires  ought  to  be  considered. 
There  should  also  be  light  gynmastics,  demonstrations  and  reading. 
Gutzmann  attaches  great  importance  to  sound  pictures  being  accom- 
panied by  eye  pictures.  The  first  lessons  are  given  by  means  of  small 
cards  containing  one  letter  each.  Simultaneously  instructions  are  given 
in  articulation  (see  p.  398),  with  the  object  of  training  the  motor- 
kinsesthetic  centre,  developing  and  practising  sounds,  as  with  the  deaf 
and  dumb.  Instruction  in  speaking  should  pay  due  regard  to  the  phase 
of  normal  development  of  speech,  not  fatigue  the  child  and  therefore 
not  last  for  more  than  half  an  hour.  These  children  have  no  business  in 
institutes  for  the  deaf  and  dumb. 

There  is  no  use  in  performing  adenotomy  unless  there  is  a  demon- 
strable disturbance  of  the  faucial  tonsils,  as  the  former  alone  is  rarely 
sufficient.  Nor  is  there  any  use  in  incising  the  frenulum.  Invigorating 
diet  and  the  removal  of  obstipation,  which  is  of  frequent  occurrence, 
are  important  measures. 

Prevention  is  not  always  possible.  Children's  musical  instruments 
arouse  interest  for  sounds  and  imitation.  Exaggerated  demands  upon 
the  lingual  ability  are  to  be  avoided,  lest  children  lose  confidence  in 
themselves.  No  attempt  should  be  made  at  overcoming  physiological 
stammering  by  compulsion.  Forced  repetition,  likewise,  can  only  do 
injury,  incitement  to  speak  while  playing  being  sufficient. 

VOLUNTARY  WHISPERING 

Causes  and  Origin. — Partial  arrest  of  lingual  development  is  called 
by  Gutzmann  voluntary  whispering.  It  is  mentioned  at  this  juncture 
because,  like  auditory  dumbness,  it  is  attributed  to  disinclination  to 
speak  and  is  only  in  outward  form  a  disorder  of  the  voice.  It  is  but 
seldom  described,  but  occurs  oftener  than  supposed.  Gutzmann  was 
able  in  some  cases  to  trace  it  to  early  stuttering.  The  children  observed 
that  they  were  able  to  talk  without  spasms  while  whispering  and  there- 
fore acquired  the  habit,  one  case  retaining  it  until  adult  age.  Accidental 
discovery  led  to  a  disorder  of  speech,  which  in  time  may  cause  atrophy 
of  the  vocal  cords.  The  aflfection  also  occurs  in  general  arrest  of  physical 
and  psychic  development.  Here  is  an  instance:  A  nine-year-old  girl, 
physically  and  mentally  backward,  a  second  twin,  of  good  family,  who 
was  not  lacking  in  care  and  education,  learned  to  walk  at  the  age  of  two, 
and  to  talk  very  slowly  at  eighteen  months.  She  is  still  in  the  second 
grade.  The  mother  is  psychopathic  and  the  father  is  a  stutterer.  A  sister 
of  twelve  speaks  indistinctly.    There  is  slight  stammering,  ''sh'*  cannot 
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be  pronounced  and  there  is  occasional  slight  snuffling.  Superior  maxilla 
prognathous.  Speaks  only  in  a  whisper,  but  rapidly  acquires  better 
articulation.  The  prognosis  is  good  and  the  treatment  simple.  Phona- 
tion  takes  place  with  the  assistance  of  the  vibratory  sensation  of  the 
glottis  in  distinct  vowel  positions  of  the  mouth,  assisted  possibly  by  the 
electric  current  (pulsating,  direct  current,  Flatau's  glottis  electrodes). 

SPLUTTERING  (PARAPHRASIA  PRiECEPS) 

Paraphrasia  praeceps,  or  tumultus  sermonis,  is  a  hasty  manner  of 
talking,  in  which  sounds,  syllables  and  words  are  swallowed,  dissimu- 
lated and  mutilated,  a  kind  of  pararthria  (paralalia),  caused  by  dis- 
tortion of  the  temporal  accent  of  speech.  It  occurs  in  both  boys 
and  girls  up  to  the  twelfth  or  fourteenth  year,  and  sometimes  persists 
to  adult  age. 

Causes  and  Origin. — Spluttering  may  occur  on  single  occasions  in 
the  course  of  lingual  development,  and  in  that  case  cannot  be  regarded 
as  pathologic,  but  will  be  so  if  it  becomes  a  habit.  Defects  of  the  periph- 
eral organs  of  speech  can  hardly  be  etiologically  considered,  while 
retarded  acquisition  of  speech  and  stuttering  may  be  factors.  It  is 
due  to  a  disproportion  between  a  desire  to  talk  and  motor  skill.  It 
is  lingual  ataxia  due  to  inattention  (''a  defect  in  the  ideogenic  centre," 
Gutzmann) . 

Liebmann  differentiates  between  defects  of  motor  attention  and 
acoustic  attention  and  correspondingly  two  different  forms  of  para- 
phrasia praeceps.  In  the  one  form  the  voice,  chasing  after  the  flight 
of  thoughts,  is  not  controlled  by  sufficient  motor  attention;  in  the 
other,  acoustic  inattention  is  responsible  for  atactic  language  which  is 
unskilled  in  expressiveness  and  defective  alike  in  diction,  syntax,  and 
grammar. 

The  symptomatology,  therefore,  is  the  following:  Inexact  forma- 
tion of  the  various  sounds  is  not  dependent  upon  a  definite  kind  of  soimds 
as  in  stammering,  but  any  one  sound  may  be  pronounced  correctly  at 
one  time,  and  mutilated  at  another.  All  the  vocal  and  syllabic  changes 
which  have  been  described  on  p.  373  may  occur,  with  a  predilection  for 
elision  and  metathesis,  also  for  duplications.  Sometimes  entire  words 
are  omitted,  and  as  a  sentence  assumes  a  complicated  form  the  speaker's 
mind  becomes  perplexed,  he  will  offend  against  the  grammatical  and 
syntactical  construction,  and  repeat  words  or  exchange  them  for  others. 
In  the  presence  of  strangers  he  will  usually  speak  better,  because  he  will 
take  care  of  himself.  For  this  reason,  his  answers  to  questions  are  usually 
in  better  form  than  narrations  (as  for  instance  in  an  anamnesis),  and  short 
sentences  wall  be  better  than  lon^  ones.  Repeating  test  sentences,  unless 
too  long,  is  easier  than  spontaneous  speaking,  due  to  the  form  being 


LINGUAL  ARRESTS  OF  DEVELOPMENT 


I  ill  which  to  clothe  the  thoughts.     .Again,  patients  suffering 

or  inattention  fare  better  than  those  who  cannot  acoustically 
lie.  The  latter  are  often  unable  to  repeat  the  simplest  sentences 
.  Reading  is  likewise  more  or  less  disturbed,  according  to  the 
.  of  the  words. 
I  ing  usually  bears  the  same  characteristics,  as  was  first  mentioned 
Jian. 
bmann  found  the  language  to  he  more  nearly  correct  in  reciting 
iging,  but  in  ordinar>'  children's  praj'ers  I  ha^'c  obser\'ed  inis- 
>f  the  worst  sort.  I  once  heard  a  six-year-old  girl  saj'  the  Lord's 
-,  but  at  such  a  terrific  speed  and  so  full  of  distortions  that  not  a 
could  be  made  out. 

The  psychic  behavior  of  these  children  inmiediately  shows  their 

ssness  and  hasty  disposition.     They  often  can  not  be  understood 

""       ill  owing  to  the  indistinctness  of  their  utterances;  they  are  remon- 

.ied  with  and  scoiTe<l  at.  all  of  which  will  conduce  to  the  exacerl^ation 

— '  iieir  shortcomings. 

The  diagnosis  usually  offers  no  difficulties.    In  the  differential  diag- 
is  stuttering  is  to  be  considered  in  the  first  place.    Pronounced  atactic 
.ttering  is  certainly  a  similar  manner  of  speech,  but  is  always  aecom- 
.  Died  by  spastic  manifestations  including  the  regions  of  the  respiratory 

id  articulating  musculatures.  In  the  presence  of  strangers,  or  when 
leaking  slowly,  stuttering  or  stammering  will  not  usually  quite  disap- 
■ear  and  often  be  associated  with  spluttering;  stammering,  howe\'er, 
ilways  repeats  itself  with  certain  sounds,  which  is  not  the  case  in  splut- 
tering, aside  from  the  absence  of  other  symptoms.  It  always  sets  in  at 
an  early  age. 

In  its  further  course  the  disorder  may  easily  lead  to  moroseness, 
shyness  and  not  infrequently  to  stuttering. 

The  prognosis  is  dependent  upon  the  degree  of  disturbed  attention, 
energy  and  intellect.  Generally  speaking,  it  is  good  and  a  cure  may  be 
expected  in  from  four  to  eight  weeks.  It  is  only  in  verj-  severe  cases  that 
a  much  longer  time  is  required,  the  length  of  which  will  depend  upon  the 
individual's  repeating  ability. 

Treatment. — The  primary  object  of  the  treatment  is  to  procure 
physiologically  correct  phonation  which  includes  slow  enunciation,  if 
necessary  before  a  mirror,  aside  from  the  removal  of  stammering.  The 
first  exercises  consist  in  repetition  of  words  and  small  sentences,  followed 
by  reading  aloud  first  in  a  monotonous  tone,  if  otherwise  impossible, 
and  then  with  the  musical  accent.  In  patients  who  exhibit  an  exceptional 
degree  of  acoustic  inattention,  Liebmann  has  the  question  repeatf 
before  it  is  ans%vered.  The  next  exercise  consists  in  repeating  the  v 
tents  of  fables  or  reading  matter  from  books  used  in  the  lowest  g 
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asked  by  the  little  patients  offer  the  best  opportunity  for 
defects,  and  they  should  therefore  be  j^atiently  replied  to. 


AKATAPHASIA  AND  AGRAMMATISM 

Akataphasia  fSteinthal)   is  a  syntactic  disturbance  o. 
''inability  to  express  the  flight  of  thoughts/' 

Causes  and  Origin. — The  causes  of  being  unable  to  coj 
tence  are  various.    As  was  pointed  out  on  p.  372,  the  st. 
sentences   are   fonued  may  undergo   periodical  arrests  a 
remain  behind  the  average  progress  of  a  particular  ag( 
frequent  causative  factor  is  weak-mindedness  in  its  variou 
even  normal  or  nearly  normal  children,  who  may  be  gifted 
powers  of  observation,  may  be  subjected  to  such  a  period 
It  is  mostly  observed  in  children  who  at  first  were  hearing 
stammerers,  and  had  consequently  to  suffer  in  lingual 
It   also   occurs   in   paraphrasia.    Liebmann   always   fou 

i  attention  of   one  or   more   sensory  regions  in  conjunct 

siderable    want   of   motor  skill.    Walking  is  also  acqi 
far  as  adults   are  concerned,  Heilbronner  refers  the  : 

I  to  motor  disturbances,  having  demonstrated  the  inta 

the  sensory  sphere. 

Liebmann  claims  (for  children)  an  additional  absonc 
such  as  a  confusion  between  on,  above  or  undex  ^®  ** 
there  does  not  seem  to  be  a  sufficient  reason  ViO  dowib* 
and  to  assume  absence  of  perception  of  space  ^^^e\P^*^ 
The  late  development  of  the  relational  stag^     ^i^  «B®*^ 
the  presence  of  a  sense  for  orientation,  whiii^^^-l^\>Hs^^^^ 
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want  of  understanding,  but  disturbance  of  attention.  The  same  cause  may 
prevent  repetition,  because  the  test  sentence  has  ab-eady  been  forgotten. 
Sjrmptoms. — Aside  from  lingual  diction,  which  is  usually  not  dis- 
turbed in  children,  akataphasia  in  faulty  use  of  the  syntax  will  occur, 
which  means  wrong  position  of  words  and  wrong  granmiar.  Liebmann, 
who  applies  the  term  **agranmiatism''  to  syntactic  mistakes,  differen- 
tiates three  degrees: 

(1)  Children  between  two  and  eight  years  neither  form  nor  repeat 
sentences  spontaneously.  Their  sentences  have  the  form  of  interjec- 
tions and  are  ejaculated  accordingly,  as  for  instance  *' pussy  ow!"  is 
intended  to  mean  ''the  cat  has  scratched  me"  (accompanied  by  gestures). 

(2)  The  language  is  developed  somewhat  further  in  children  equally 
old  who  speak  in  a  paratactic  arrangement  of  words,  but  without  inflex- 
ions. Here  the  syntactic  development  of  sentences  has  at  least  com- 
menced, while  grammar  is  still  absent.  Repeating  is  still  partly  a  failure: 
''Pigeon  up  tree"  instead  of  "the  pigeon  has  flown  up  the  tree."  Very 
simple  sentences,  however,  can  be  repeated.  Again,  the  central  defects 
are  fewer  and  the  lingual  understanding  is  more  extensive  than  in  the 
first  group. 

(3)  The  last  group  comprises  children  afflicted  with  stammering, 
paraphrasia  praeceps  and  dysacusis.  They  spontaneously  use  syntactic- 
ally better,  though  not  perfect,  forms,  but  use  wrong  inflexions.  They 
are  also  remarkable  for  a  tendency  to  peculiar  word  formations  and 
inflexions,  as  for  instance  "speaked"  instead  of  "spoke,"  which,  however, 
also  occiu^  in  normal  children  (see  p.  371).  Parts  of  two  words  may  also 
be  combined  into  a  single  wrong  one.  These  defects  may  persist  until 
adult  age,  preferably  in  stutterers. 

The  diagnosis  is  not  difficult  by  confining  the  observation  to  the 
formal  construction  of  sentences,  disregarding  at  first  disorders  of  speech. 
If  there  is  no  formal  construction,  simple  and  complicated  sentences 
should  be  repeated,  such  as  "This  is  a  chair,"  "  I  am  sitting  upon  a  chair," 
etc.,  when  syntactic  and  grammatical  defects  will  become  easily  apparent. 
The  diagnosis  is  more  difficult  in  paraphrasia  praeceps  and  stuttering. 
In  the  former  affection,  slow  speech  is  usually  correct,  but  in  the  presence 
of  both  affections  akataphasia  is  usually  not  discovered  until  after  con- 
tinued observ^ation  and  treatment. 

The  prognosis  of  akataphasia  is  usually  favorable  under  correct 
treatment,  so  long  as  the  defects  of  intelligence  are  not  too  pronounced. 
The  latter,  however,  need  not  be  primary,  but  may  be  the  consequence 
of  lingual  backwardness,  in  so  far  as  the  psychic  progress  chiefly  takes 
place  in  the  language,  and  not  only  in  the  organs  of  speech.  In  the  weak- 
minded,  the  entire  condition  should  be  taken  into  consideration.  Light 
degrees  of  disturbed  speaking  will,  however,  often  persist. 
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The  treatment  depends  upon  the  degree  of  the  disorder.  Special 
schools  will  not  be  sufficient  in  pronounced  cases.  Liebmann  has  devised 
methods  of  striking  gestures  by  which  to  bring  the  designation  and 
modifiers  of  a  sentence  more  closely  within  the  range  of  the  child's 
intelligence  and  understanding.  Thus:  *'The  doll"  (pointing  it  out) 
'4s  sitting'^  (sitting  gesture)  *'on"  (striking  the  seat  of  a  chair  with  the 
palm  of  the  hand)  ''that"  (pointing)  "chair"  (taking  hold  of  the  chair). 
Other  central  defects  should  also  be  considered.  If  the  formation  of 
sentences  is  already  understood,  small  sentences,  short  questions,  etc., 
are  proceeded  with,  as  in  paraphrasia  praeceps.  The  treatment  requires 
much  patience  and  time. 

The  preventive  measures  are  the  same  as  in  paraphrasia.  As  in 
all  disorders  of  speech,  they  consist  in  proper  supervision  of  the  lingual 
development  and  avoiding  overtaxation  of  the  mind. 

FUNCTIONAL  STAMMERING  (DYSLALIA) 

Stammering  is  the  inability  of  uttering  or  correctly  forming  certain 
sounds  or  sound-combinations.  Stammering  decreases  with  age  in 
children,  and  is  in  .all  cases  present  from  the  beginning  of  talking.  In 
Germany  there  are  102,000  stammering  children. 

Causes  and  Origin. — Arrest  of  development  in  the  motor-kimes- 
thetic  sphere  (see  p.  359)  must  cause  defects  of  the  phonetic  performances, 
rendering  physiological  stammering  (see  p.  372)  fimctional.  It  cannot 
always  be  decided  whether  there  is  insufficiency  of  motor  skill  or  of  the 
tactile  sensation  of  articulation.  Unsuitable  education  and  faulty  speech 
of  the  surroundings  also  play  a  part,  but  probably  only  in  children  with 
an  inherited  tendency.  So  far  as  stammering  is  concerned,  such  is  the 
case  in  39.5  per  cent.  Of  these  24.6  per  cent,  are  referable  to  the  father 
and  9.95  to  the  mother.  This  may  also  lead  to  defects  of  attention  a 
child  has  to  devote  to  his  lingual  performances  (see  p.  360).  Contrary 
to  stuttering,  the  cause  of  stammering,  or  disturbed  production  of  single 
sound-elements,  is,  according  to  Kobrak,  flaccid  paresis  of  the  lingual 
musculature,  complicated  by  an  atactic  complaint.  Higher  degrees  of 
coordination  will  not  be  formed.  These  children  are  usually  backward 
in  learning  to  talk  and  to  walk.  It  has  already  been  mentioned  (p.  382) 
that  sensory  disturbances  likewise  cause  stammering.  Etiologically, 
functional  stammering  is  to  be  distinguished  from  the  organic  form, 
although  there  is  no  difference  in  their  outward  appearance.  Lisping 
and  snuffling  are  more  frequently  caused  by  organic  defects  than  any 
other  forms  of  stammering  and  will,  therefore,  be  discussed  under  periph- 
eral arrests  of  development  (p.  371). 

Lingual  arrests  preponderate  in  frequency  over  those  resulting  from 
failure  to  overcome  difficult  performances  physiologically. 
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FORMS  OF  FUNCTIONAL  STAMMERING 

(1)  Vowel-stammering  is  not  rare,  but  does  not  excite  much  atten- 
tion. Initial  or  final  vowels,  or  part  of  a  diphthong,  may  be  omitted,  or 
an  initial  H  may  be  made  to  precede,  as  in  ''hall"  for  ''all."  Or  the 
initial  H  may  be  dropped,  as  in  "at"  for  "hat."  There  are  also  mutila- 
tions in  final  sounds  and  diphthongs,  such  as  occur  in  dialects. 

The  treatment  is  simple.  The  vowels  are  distinctly  enimciated  in 
precise  labial  positions,  the  child  practising  repetition  before  a  mirror. 
If  necessary,  the  labial  position  is  manually  corrected.  Commencing  a 
word  with  an  aspirate,  is  practised  by  gradual  transition  from  aspirating 
to  whispering  and  vocalizing.  If  the  voice  fails  to  set  in  for  an  initial 
vowel,  the  child  should,  according  to  Liebmann,  produce  it  by  a  cough- 
ing sound,  for  Liebmann  counts  initial  vowels  among  the  consonantal 
elements.  Producing  a  hard  initial  sound  in  this  way,  however,  may  meet 
with  therapeutic  difficulties. 

(2)  Stammering  in  Labial  Sounds. — Normally,  both  hps  articulate 
together  in  explosives,  the  lower  lip  and  upper  teeth  for  the  production 
of  friction  sounds,  F  and  V.  The  explosives  B  and  P  may  be  confused, 
as  in  many  dialects.  The  friction  soimds  F  and  V  are  frequently 
omitted  or  replaced  by  B  and  P.  Using  the  reverse  order,  namely  the 
friction  soimds  in  place  of  the  explosives,  is  less  frequently  observed. 

The  correct  enunciation  of  the  explosives  is  easily  learned.  V  may 
be  formed  by  slight  passive  parting  of  the  lips  while  hununing  M;  the 
labio-dental  F  is  obtained  by  blowing  when  slightly  pressing  the  lower 
lip  against  the  upper  incisors. 

(3)  Stammering  in  Dental  Sounds. — In  order  to  form  the  explo- 
sives D  and  T  normally,  the  tip  of  the  tongue  is  raised  to  the  alveolar 
margin  of  the  upper  teeth,  corresponding  to  the  anterior  portion  of  the 
hard  palate.  Initially,  they  may  not  be  present  at  all,  or  they  may  be 
interchanged.  It  may  also  happen  that  the  dental  soimds,  if  absent, 
are  replaced  by  gutturals,  although  usually  the  reverse  is  the  case. 
Thus  a  boy,  whose  gutturals  were  missing,  said:  "dood  day,  Mr.  Dotta," 
which,  after  practising  K  and  G  for  a  while,  he  changed  into:  "gook  gay, 
Mr.  Goka." 

Lisping  is  dealt  with  later. 

(4)  Stammering  in  palatal  soimds  (Gammacism)  is  of  particularly 
frequent  occurrence.  The  explosive  sounds  K  and  G  are  normally  formed 
between  the  dorsal  part  of  the  tongue  and  the  palate.  Defects  are  the 
following:  Omission  of  these  consonants  at  the  beginning  of  words  or 
replacing  them  by  dental  sounds  (paragammacism) . 

Treatment. — The  missing  guttural  sounds  are  best  developed  out 
of  the  letter  T,  which  should  be  frequently  repeated,  while  the  tip  of 
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the  tongue  is  pressed  downward  with  a  spatula  or  a  finger.  In  doing  so, 
the  base  of  the  tongue  is  raised  against  the  palate,  where  an  explosive 
will  be  formed  (Fig.  58). 

Slight  pressure  behind  the  chin  at  the  base  of  the  tongue  will  be  of 
assistance.  If  NG  is  missing,  or  replaced  by  G,  K  or  N,  as  in  "  annal "  for 
"angle/'  the  correction  is  effected  byseparating  the  syllables  as  in  "angle." 

(5)  L-stammering. — Normally,  L  is  formed  by  pressing  the  tip  of 
the  tongue  behind  the  upper  teeth,  the  margins  of  the  tongue  not  touch- 
ing the  teeth  and  the  sounding  air  current  escap- 
ing laterally.  Deviations  which  are  normal  in 
some  foreign  languages  are  rare,  but  when  the 
Lrsound  is  formed  by  lowering  the  tip  of  the 
tongue  and  raising  the  dorsal  part,  a  heavy  sound 
is  produced  (lambdacism).  The  same  applies  to 
the  snuffled  L,  which  sometimes  occurs  in  the 
purely  functional  form.  On  the  other  hand,  para- 
lambdacism, consisting  in  replacing  L  by  NG,  N 

Formation  of  the  K-tound.    ^j.  J),  sounds  rfdiculous,  as  in  "uift"  for  ''lift," 

A  tongue-depressor  preventB  the  '  '  ' 

tip  of  the  tongue  from  assuming      * 'nUngU  "   for  ''Lulu." 

the  T-position.  °  i  .        i    <.  .1  •11 

To  remove  this  defect,  the  nose  is  closed, 
the  mouth  widely  opened,  the  tip  of  the  tongue  placed  against  the 
upper  teeth  with  the  aid  of  a  mirror  and  a  guttural  is  produced. 

(6)  R-stammering. — The  sound  R  is  normally  produced  in  two 
ways,  according  to  its  position  in  the  word,  either  by  vibrating  the  tip 
of  the  tongue  or  as  a  u\'ular  palate  sound.  Although  in  many  ancient 
and  modem  tongues  L  is  used  vicariously  for  R,  still,  the  substitution 
of  initial  L  for  R,  as  in  '4ub"  for  ''rub,"  is  ugly.  Less  often  is  D  or 
NG  substituted  for  R. 

Treatment, — The  correct  lingual-R  is  formed  by  rapid  alteration 
of  dental  sounds  and  aspiration,  thus :  hda,  t-hda,  etc.  Electrical  vibra- 
tory massage  facilitates  the  formation  of  this  sound. 

(7)  Syllable  and  Word-stammering. — The  ordinary  way  of  syllabic 
stammering  consists  in  reversion  of  sounds,  as  described  on  p.  371.  If 
entire  words  are  changed,  mutilations  will  result  which  are  similar  to 
infantile  talk. 

High  degrees  of  stammering,  in  which,  aside  from  vowels,  nothing 
but  a  T  is  enunciated,  is  called  Hot  ten  tot  ism  (Foumier).  It  is  very 
rare  in  mentally  sound  children. 

Diagnosis. — All  these  defects  of  pronunciation  can  be  foimd  out  by 
careful  testing,  designation  of  objects  and  pictures,  repetition  of  words 
with  one  and  two  syllables  containing  the  various  vowels  and  consonants 
initially,  medially  and  finally.  Test  words,  for  instance,  are:  Ale,  blue, 
glance,  watch,  hard,  rash,  room,  gun,  tie. 
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By  confining  the  tests  to  single  sounds  or  syllables,  some  of  the 
defects  may  easily  be  overlooked,  since  some  stammerers  can  enunciate 
the  single  sounds  or  their  alliteration,  but  not  in  combination  with  others. 

The  differential  diagnosis  would  have  to  consider  disorders  of 
speech  in  paralysis,  bulbar  paralysis,  pseudobulbar  paralysis  and  cere- 
bral sclerosis,  if  the  other  symptoms  accompanying  these  affections  did 
not  exclude  them.  Stuttering  is  differentiated,  aside  from  phonetic 
changes,  by  spasms  and  accompanying  spastic  gestures. 

The  prognosis  of  fundamental  stammering  is  good  in  normal  chil- 
dren, provided  they  do  not  grow  up  with  other  stanmierers  (stammering 
brothers  and  sisters,  for  instance)  and  there  are  no  complications  with 
other  defects  of  speech. 

Treatment. — When  the  single  sounds  are  once  formed  correctly^  as 
explained  above,  they  should  be  practised  in  conjunction  with  others, 
forming  syllables  and  words,  so  that  they  may  be  retained.  Finally, 
independent  talking  should  be  practised.  The  mirror  should  be  used  for 
a  long  time  to  control  the  sound-formation,  because  wrong  soimds  are 
usually  so  firmly  associated  with  the  correct  hearing  picture  that  cor- 
rection and  control  are  impossible  by  the  ear.  Treatment  always  re- 
quires much  time  and  patience.  It  will  but  rarely  be  possible  to  com- 
plete it  in  less  than  a  month.  Great  severity  will  accomplish  less  than 
benevolent  regard  for  the  child's  peculiarities.  In  this  way,  defects  are 
corrected  playingly  and  without  intimidation.  The  little  patient  who 
suffers  psychic  pangs,  as  it  is,  may  otherwise  become  so  depressed 
as  to  refuse  to  talk.  The  treatment  had  best  be  carried  through  before 
school  age. 

Physiological  stammering  is  no  reason  why  talking  should  be  carried 
on  in  that  condition  up  to  the  tenth  year  or  so,  to  compile  children's 
books  which  they  commence  to  get  ashamed  of  when  three  or  four  years 
of  age.  Nurse  maids  with  defective  speech  may  '4nfecf  entire  families 
(Gutzmann).  At  the  period  of  physiological  stammering,  there  is  no 
need  for  special  exercises:    Pure,  slow,  correct  conversation  is  sufficient. 

3.  PERIPHERAL  EXPRESSIVE  ARRESTS  OF  LINGUAL  DEVELOPBfENT 

(Mechanical  Dyslalia) 

Organic  stammering  differs  from  the  functional  form  less  by  the 
disturbance  itself  than  by  its  cause,  which  consists  in  anomalies  of  forma- 
tion of  the  organs  of  articulation,  by  which  the  lingual  development  is 
aggravated  or  partly  arrested.  Some  of  the  lingual  defects  to  be  de- 
scribed, however,  also  occur  as  a  functional  disturbance  and  therefore 
properly  belong  to  the  previous  chapter.  But  since  mechanical  causes 
are  demonstrable  in  a  large  number  of  cases,  it  seems  opportune  to  dis- 
cuss the  various  forms  of  lisping  and  snuffling  together. 
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Lisping  (sigmatism)  is  a  dental  form  of  dyslalia  which  interferes  with 
the  correct  formation  of  the  friction  soimds  S,  SS,  SH,  Z  and  ZH,  and  con- 
sequently also  of  the  combinations  PS,  TS,  X,  MS,  NS,  etc.  Sigmatism,  or 
the  wrong  pronimciation  of  these  sounds,  is  differentiated  from  parasig- 
matism,  or  their  substitution,  as  in  the  other  forms  of  stammering. 

For  the  sake  of  better  understanding,  it  will  be  preferable  to  de- 
scribe the  normal  way  of  forming  the  sound  S.  Both  rows  of  teeth  are 
placed  exactly  upon  each  other,  so  that  the  inferior  maxilla  must  be 
pushed  forward,  while  in  the  normal  closure  of  the  mouth  the  lower 
incisors  are  located  behind  the  upper  ones.  The  tongue  is  curved  upward 
with  the  exception  of  the  tip,  forming  a  longitudinal  furrow  in  the  median 
line  through  which  the  air  current  is  conducted  against  the  middle  of 
the  dental  rows.  At  that  place  the  tip  of  the  tongue,  which  is  depressed 
behind  the  two  lower  central  incisors,  causes  friction  of  the  air  current 
and  with  it  a  sharp  hissing  sound.  In  forming  SH,  the  two  dental  rows 
again  stand  upon  each  other,  the  lips  assume  a  probosciform  protrusion, 
while  the  tip  of  the  tongue  remains  somewhat  retracted  behind  the  teeth, 
without  touching  either  these  or  the  palate. 

Causes  and  Origin. — Lisping  is  the  most  frequent  and  best  known 
defect  of  speech.  In  many  cases  it  is  hereditary,  it  may  be  purely  func- 
tional by  wrong  position  of  the  tongue  or  have  an  organic  basis  by  anomar 
Ues  of  dentition  and  maxillary  articulation.  Considering,  however,  that 
correct  hissing  sounds  can  be  produced  with  totally  deformed  maxillse,  a 
certain  laxity  of  articulation  must  be  assumed  to  exist,  as  for  instance  in 
functional  dyslalia.  Aside  from  cases  where  lisping  occiu^  from  the 
beginning  of  lingual  development,  the  defect  is  also  found  to  originate 
at  the  period  of  the  second  dentition.  Lisping  develops,  preferably, 
when  the  upper  or  lower  incisors  are  missing. 

When  I  had  occasion  to  examine  109  boys  and  104  girls  of  the  first 
grade,  I  found  25  lisping  boys  (23  percent.),  18  of  whom  had  lost  their 
incisors,  and  40  lisping  girls  (38  per  cent.),  24  of  whom  had  dental  defects. 

Young  children  are  also  apt  to  lisp,  if  eruption  of  the  incisors  is 
delayed.  This  defect  may  be  permanent,  whereas  lisping  due  to  the 
second  dentition  is  usually  transitorj%  provided  that  the  eight  incisors 
are  completely  formed. 

Aside  from  these  physiological  changes,  the  pathological  ones  play 
an  important  part  in  dental  dyslalia.  If  there  is  any  disability  in  placing 
the  teeth  immediately  upon  each  other  owing  to  their  forming  a  convex 
arch  with  closed  mouth,  the  consequence  will  be  a  vertical  anomaly  or 
open  dentition  (Plate  XXII,  Fig.  1).  If  either  the  upper  or  lower  maxilla 
unduly  protrude,  the  sagittal  distance  between  the  front  teeth  is  abnor- 
mally large  (Plate  XXII,  Fig.  2) ;  or  the  maxilla?  may  be  laterally  displaced 
(Plate  XXII,  Fig.  3),  involving  a  unilateral  or  bilateral,  inward  or  out- 
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ward  dental  anomaly.  If  there  is  not  enough  room  for  the  teeth  in  the 
alveolar  process  of  the  superior  maxilla,  some  of  them  are  pushed  out 
of  the  row,  usually  inward;  or  the  entire  dental  arch  is  bent  outward;  or 
its  margin  assumes  a  convex  or  concave  form.  WTien  trying  to  place 
these  abnormal  dental  rows  upon  each  other,  they  will  form  lateral  gaps 
(Plate  XXII,  Fig.  4).  Displacements  may  also  be  caused  by  injuries 
or  fractures  of  the  maxillae,  although  this  does  not  often  occur  in  child- 
hood. These  dental  anomalies  do  not  necessarily  lead  to  lisping,  but 
they  predispose  to  it  in  a  high  degree. 

Coen  mentions  micro-  and  macroglossia  as  an  etiological  factor, 
but  this  does  not  seem  to  have  been  confirmed.  Schleissner  states  that 
a  so-called  short  or  long  frenulum  has  no  influence  whatever  on  lisping. 
He  rightly  doubts  the  occurrence  of  adhesions  between  the  lower  sur- 
face of  the  tongue  and  the  oral  fundus.  Anomalies  of  the  tongue  itself 
have  a  very  subordinate  influence  upon  speech  and  cannot  be  held 
responsible  for  lisping. 

Imitation,  however,  is  of  considerable  influence.  Thus,  Gutzmann 
mentions  a  case,  where  a  lisping  nurse  girl  introduced  the  defect  into  a 
family,  where  all  the  children  acquired  it.  Sigmatism  is  always  attribut- 
able to  a  wrong  position  of  the  tongue  which  is  often  occasioned  by 
anomalies  of  the  maxillary  articulation. 

Lisping  may  assume  different  forms  according  to  the  position  of  the 
tongue,  producing  different  kinds  of  friction  sounds. 

(1)  Strident  Sigmatism. — The  tip  of  the  tongue  is  withdrawn  too 
far  away  from  the  teeth,  and  the  resulting  sound  will  resemble  SH. 
This  defect  can  be  easily  removed  by  positional  correction  of  the  tongue. 
The  same  term  has  now  been  given  to  a  harsh,  whistling  S-sound,  but 
this  hardly  ever  comes  under  treatment. 

(2)  Addental  Sigmatism. — The  tip  of  the  tongue  is  pressed  against 
the  lower  margin  of  the  incisors,  instead  of  the  upper  biting  margin. 
This  results  in  a  soimd  similar  to  the  English  TH.  A  protruding  lower 
maxilla  is  a  predisposition. 

(3)  Interdental  Sigmatism. — The  tongue  is  pushed  between  the 
two  dental  rows,  which  produces  a  friction  sound  against  the  upper 
incisors.  It  is  the  most  frequent  form  of  functional  lisping,  but  will 
also  be  produced  in  open  dentition  (Plate  XXII,  Fig.  1),  provided  the 
tongue  is  not  pressed  upward. 

(4)  Labio-dental  sigmatism  is  evidently  a  very  rare  form  which 
I  had  occasion  to  observe  in  a  normal  girl  of  seven  years.  The  lower  lip 
is  placed  against  the  upper  incisors,  as  in  pronouncing  F,  while  the  S- 
position  of  the  tongue  is  maintained.  This  produces  a  verj''  sharp, 
almost  whistling  friction  sound,  and  indeed  the  position  of  articulation 
resembles  that  assumed  when  whistling  upon  a  key. 

Vol.  VII.— 26 
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(5)  Lateral  Sigmatism. — The  tip  of  the  tongue  is  placed  behind 
the  upper  dental  arch,  as  in  pronouncing  L,  the  air  current  being  usually 
pressed  between  the  molars  of  one  side,  rarely  of  both  sides,  so  that  it 
escapes  through  one  angle  of  the  mouth.  This  defect  is  very  impleasant 
owing  to  the  sound-association  with  L.  SH  is  wrongly  formed  in  the 
same  manner.  It  is  in  this  defect  that  there  are  usually  lateral  dental 
anomalies,  forming  pathological  arches  or  lateral  gaps  through  which 
the  air  escapes  (according  to  Gutzmann,  in  92  per  cent,  of  the  cases). 
Imitation  is  often  an  additional  predisposing  cause. 

(6)  Nasal  Sigmatism. — There  is  no  friction  sound  produced 
between  the  teeth  at  all,  the  entire  air  escaping  through  the  nose,  and 
the  sound  produced  being  similar  to  snoring.  The  tongue  is  usually  in 
the  T-position  against  the  upper  alveolar  border  or  against  the  molars ; 
it  rarely  assumes  the  K-position  with  the  dorsal  surface  against  the  hard 
palate  or  the  velum  palati.  All  the  S-combinations,  including  Sh,  are 
often,  but  not  always,  formed  in  this  defective  manner. 

This  defect,  which  is  relatively  rare,  has  been  described  by  a  number 
of  authors  under  the  term  of  ''Nasal  Parasigmatism,'*  although  the 
S-sound  is  not  replaced  by  a  different  sound;  nor  is  it  in  lateral  lisping 
which  Liebmann  also  enumerates  among  the  paraforms.  Gutzmann 
found  that  in  many  cases  the  function  of  the  velum  palati  is  impeded,  due 
to  a  previously  existing  hyperplasia  of  the  faucial  tonsil,  and  attributes 
to  this  its  slackness  in  the  formation  of  the  S-sounds.  This,  however, 
does  not  apply  in  all  cases;  nor  do  dental  anomalies  to  which  Hopmann 
called  attention.    In  many  cases  these  are  purely  functional  disorders. 

(7)  Parasigmatism. — Substitution  of  the  S-sounds  by  others  occurs 
nearly  always  in  the  course  of  lingual  development.  The  friction  sound 
is  usually  replaced  by  the  explosive  soimds,  T  and  D,  less  often  by  Zh, 
V  or  F.    Sh  is  oftener  replaced  by  Zh,  while  initial  Sh  often  replaces  S. 

The  diagnosis  of  the  various  forms  of  lisping  is  hardly  difficult 
from  the  above  description.  Nasal  lisping,  however,  which  also  occurs 
in  snuffling  and  other  disorders,  must  be  differentiated.  This  can  easily 
be  done  by  the  demonstration  of  correct  vocalization  and  articulation 
of  other  sounds. 

The  place  of  air  escape  between  the  teeth  can  easily  be  ascertained . 
by  placing  a  finger  before  them,  while  the  patient  pronounces  his  S. 
According  to  Gutzmann,  these  places  can  also  be  ascertained  by  means 
of  Marey's  drum  and  the  Kymographion,  which  enables  the  physician 
to  mark  the  escape  for  every  dental  interspace.  This  graphic  representa- 
tion serves  as  a  useful  comparison  in  certain  cases. 

The  prognosis  is  favorable  in  most  cases,  but  the  fact  of  its  being 
so  seems  to  be  unknown  to  physicians  and  laymen  alike.  In  some  cases, 
however,  especially  in  uncorrected  open  dentition,  the  difficulties  are 
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almost  insurmountable.  In  other  cases,  where  lisping  has  been  acquired 
during  lingual  development  or  second  dentition,  the  defect  may  spon- 
taneously disappear.  This  applies  to  addental  and  interdental  lisping, 
but  not  to  the  nasal  and  lateral  forms.  The  difficulties  increase,  if  several 
children  in  one  family,  or  even  the  parents,  are  lisping,  as  the  treatment 
of  a  single  child  may  be  perfectly  useless.  The  old  errors  are  easily 
re-acquired,  although  I  have  known  one  case  where  a  girl  I  had  success- 
fully treated  taught  her  lisping  sister  the  correct  pronunciation  of  S. 
Aside  from  the  mechanical  obstacles  to  be  overcome,  the  time  required 
for  the  complete  cure  of  sigmatism  depends  more  upon  the  skill  and 
diligence  of  the  patient  than  on  the  form  of  the  disorder. 

The  treatment  consists  in  practising  the  correct  position  of  the 
tongue  in  reference  to  the  teeth.  A  dento-orthopaedic  correction  of  the 
anomalies  of  dentition  is  sometimes  necessary  as  a  preliminary  step, 
but  Ls  never  sufficient  for  a  cure,  as  the  tongue  is  too  much  accustomed 
to  its  faulty  position  to  give  it  up  without  special  practice.  Nor  is  ade- 
notomy  a  sufficient  measure  to  correct  nasal  lisping,  even  supposing  that 
the  faucial  tonsil  was  really  responsible  for  the  slackness  of  the  velum. 
Schleisser  has  shown  the  uselessness  and  danger  (infections  and  fatal 
hemorrhage)  of  severing  the  frenulum.  A  mere  model  enunciation  of 
the  S-sound  is  quite  useless,  as  its  auditory  picture  is  too  firmly  associated 
with  the  wrong  position  of  the  tongue. 

In  practising  the  S-sound,  tactile  sensation  and  correction  of  the 
position  of  the  tongue  with  the  aid  of  a  mirror  should  be  used.  In  the 
first  place,  the  incisors  of  both  rows  have  to  be  placed  on  edge.  By  then 
letting  the  patient  blow  over  his  tongue,  a  broad,  soft  friction  sound  will 
result  between  the  incisors,  but  the  air  ciurent  is  not  yet  directed  against 
the  two  lower,  middle  incisors.  Several  artifices  may  now  be  resorted 
to,  in  order  to  depress  the  tongue  to  that  place,  so  that  it  may  form  a 
medial  groove. 

The  simplest  way  is  to  let  the  patient  blow  on  his  finger  nail,  a 
pointed  pencil  or  similar  object.  Should  this  prove  unsuccessful,  the 
tip  of  the  tongue  may  be  depressed  with  a  thick  button  sound  or  the 
nickeline  wire  sound  devised  by  Gutzmann.  The  distal  end  of  this 
sound  is  bent  downward  and  may  be  placed  flat  between  the  teeth, 
enabling  the  patient  to  push  his  tongue  underneath  (Fig.  59).  In  this 
way,  the  tip  of  the  tongue  may  be  fixed  in  the  right  position,  the  patient 
will  have  a  better  sensation  of  how  it  should  be  placed  and,  after  some 
practice,  he  will  no  longer  require  the  aid  of  the  sound.  Liebmann 
prefers  to  do  without  any  instrumental  aid  at  all.  In  lateral  lisping, 
he  presses  the  malar  skin  firmly  against  the  lateral  dental  arches,  so 
that  the  hissing  sound  can  only  be  formed  between  the  front  teeth. 
Gutzmann^s  method  has  done  very  good  service  in  my  hands.     His 
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instructions  are  to  procure  interdental  lisping  first,  direct  the  air  to  the 
middle  front  and  then  have  a  correct  S  formed.  By  setting  the  incisors 
on  edge,  the  tongue  assumes  at  once  a  slightly  upward  concave  shape. 
In  lateral  lisping,  the  use  of  soimds  is  indicated  in  most  cases.  Froeschels 
applies  a  prothesis  made  of  ''Stents"  material.  He  directs  the  patient 
to  bite  upon  it  and  then  breaks  oflf  the  part  protruding  beyond  the  front 
teeth.  This  will  close  up  all  the  gaps  and  interspaces  and  he  believes  that 
this  compulsory  method  of  forming  an  S  will  achieve  quicker  results(?). 
To  remove  nasal  lisping,  the  patient's  nose  must  at  first  be  held 
closed,  so  that  the  air  will  be  bloi^n  through  the  teeth.  This  can  be 
rapidly  eflfected.  If  the  correct  S-formation  has  once  been  attained,  it  is 
best  to  practise  before  a  mirror  combinations  between  vowels  and  con- 
sonants, as  for  instance  with  P,  T,  K,  L,  M,  and  N.  Coen,  Gutzmann, 
and  Liebmann  have  compiled  systematic  exercises,  the  latter  also  for 
foreign  languages.    Reading  and  free  narrations  should  next  be  prac- 

Fia.  60. 
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Fio.  69. — Position  of  the  tip  of  the  tongue  for  the  correct  pronunciation  of  S,  with  the  aid  of  Gutsmann's  nound. 
Fio.  60. — Pushing  the  tongue  backward  with  the  ring-sound  to  form  the  Sh-sound. 

tised,  and  not  until  this  is  satisfactorily  accompUshed  can  the  patient 
be  discharged.  Sh  should  be  practised  simultaneously  with  S,  and 
in  lateral  sigmatism  it  is  sometimes  preferable  to  commence  with  Sh. 
By  the  mere  practice  of  a  probosciform  protrusion  of  the  lips,  with  the 
teeth  set  on  edge,  the  tongue  will  often  slip  back  spontaneously.  This 
should  be  followed  by  a  sharp  expiration.  In  many  other  cases,  however, 
it  will  be  necessary  to  push  the  tip  of  the  tongue  back,  which  is  best 
accomplished  with  Gutzmann's  ring-sound,  which  terminates  in  a  small 
ring  ready  to  engage  the  tongue  (Fig.  60). 

The  time  required  for  the  treatment  of  the  various  forms  of  sig- 
matism is  seldom  less  than  two  weeks,  but  may  often  extend  over  six 
or  eight  weeks.  It  is  advisable  to  have  a  child  cured  before  entering 
school,  which  can  be  accomplished  in  the  fifth  or  sixth  year.  Unfortu- 
nately, however,  this  is  often  delayed  until  the  time  of  marriage,  prob- 
ably more  from  ignorance  than  negligence. 

Prophylaxis  is  the  same  as  in  stammering  (see  p.  399). 
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SNUFFLING  (RHINOLALIA) 

Snuffling  is  a  form  of  nasal  dyslalia  in  which  "the  nose  is  either 
open  when  it  should  be  closed,  or  closed  when  it  should  be  open"  (Kuss- 
maul).  Accordingly,  the  affection  is  divided  into  rhinolalia  aperta, 
rhinolalia  clausa,  and  a  combined  form,  rhinolalia  mixta. 

The  physiological  closure  of  the  nasopharyngeal  space  during  phona- 
tion  has  been  examined  by  Gutzmann  and  confirmed  by  Scheier's  X-ray 
examinations.  The  soft  palate  is  raised  and  bent  ahnost  to  a  right 
angle  about  5  mm,  above  the  base  of  the  uvula  opposite  the  gyrus  of 
Passavant,  which  is  formed  by  the  superior  portion  of  the  constrictor 
pharyngis,  the  musculus  pterygo-pharyugeus.  At  that  place  it  hes  close 
to  the  faucial  wall.  By  this  arrangement 
the  soft  palate  is  divided  into  a  horizontal 
and  a  vertical  part  (Fig.  61). 

Biebendt  has  shown  that  the  closing 
power  of  the  velum  palati  is  independent  of 
age  and  sex,  and  that  it  is  greater  in  the  pho- 
nation  of  consonants  than  of  vowels.  The 
sound  Ah  requires  least  effort  among  vowels, 
Vamong  consonants,  while  the  sharp  S-sound 
requires  the  greatest  effort.  Imperfect  clos- 
ure in  vowels  occurs  only  exceptionally,  but 
M.  Schmidt  states  that  the  snuffling  accent 
will  not  be  formed  before  the  aperture  has  ex- 
ceeded a  space  of  18  square  mm.  Biebendt 
found  that  the  closing  power  is  reduced  in  de- 
bilitated conditions  (rhachitis,  tuberculosis). 

It  is,  of  course,  well  known  that  M,  N,  and  NG  are  the  only  soimds  in 
which  the  velum  palati  allows  the  air  current  to  escape  through  the  nose. 

Causes  and  Origin  of  Rhinolalia. — As  will  be  understood  from  the 
above  explanations,  all  defects  of  the  velum,  such  as  shortening  and 
paralysis,  must  lead  to  open  snuffling,  and  all  adhesions  and  constric- 
tions of  the  nasopharyngeal  space  and  nose  to  occluded  snuffling.  Some 
of  these  anatomical  impediments  are  congenital,  as  for  instance  fissures 
of  the  palate,  insufficiency  of  the  velum,  and  atresia  of  the  choante; 
others  develop  in  early  childhood  diuing  the  period  of  lingual  develop- 
ment, such  as  hjTjerplasia  of  the  faucial  tonsil  and  nasal  swelhng;  a 
third  portion  is  acquired  by  paralysis,  adhesions  and  injuries  to  the 
velum,  etc.,  which,  of  course,  have  nothing  to  do  with  Mxest  of  lingual 
development.  As  compared  to  these  causes,  a  purely  functional  defect 
of  the  velum  palati  is  rare,  but  is  occasionally  observed  as  abnormal 
contraction  in  nasal  sounds  in  the  form  of  occluded  snuffling;  or  as 
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functional  open  snuffling,  if  the  velum  cannot  be  raised  owing  to  an 
obstacle  of  long  standing  and  the  function  is  arrested  or  was  never 
acquired;  or,  finally,  in  weak-minded  indi\iduals  with  defective  acuity 
of  articulation  and  in  children  of  the  same  family  with  cleft  palates, 
where  the  defect  is  the  consequence  of  imitation.  Incidental  combina- 
tion of  open  and  occluded  snuffling  produces  rhinolalia  mixta.  There  is, 
besides,  a  purely  functional  defect  consisting  in  partial  snuffling  which 
has  been  discussed  on  p.  402  as  nasal  sigmatism,  and  on  p.  398  as  snuffling 
with  L,  less  often  with  P,  T,  and  K. 

S]rmptomatology. — Gutzmann  has  compiled  the  various  forms  of 
snuffling,  on  which  the  following  explanations  are  based: 

(1)  Rhinolalia  clausa,  or  closed  snuffling,  in  which  B,  D,  G  take 
the  place  of  M,  N,  Ng.    The  language  sounds  *'dead.'' 

(a)  Rhinolalia  Clausa  Anterior, — The  nasal  cavities  are  occluded  by 
swelling  (rhinitis),  hypertrophy,  poljT^s,  or  atresia.  Respiration  through 
the  mouth. 

(6)  Rhinolalia  Clausa  Posterior. — The  nasopharyngeal  space  is 
partly  or  totally  occluded  by  hjT^erplasia  of  the  faucial  tonsil,  timiors  or 
adhesions  of  the  velum  to  the  posterior  faucial  wall.  Language  and 
respiration  as  in  (a). 

{c)  Rhinolalia  Clausa  Functionalis. — The  velum  is  contracted  in  the 
formation  of  the  nasal  sounds,  M,  N,  and  Ng,  thereby  causing  the  above 
disturbances  of  speech;  othen\ise  its  function  is  normal.  Respiration 
through  the  nose.  Abnormal  contraction  of  the  velum  during  respira- 
tion occurs  in  very  rare  cases  and  leads  to  the  functional  necessitv  of 
respiration  through  the  mouth.  The  condition  may  also  occur  after 
adenotomy,  if  the  previously  contracted  velum  retains  its  pathological 
position. 

(2)  Rhinolalia  aperta,  or  open  snuffling. — M,  N,  and  Ah  can  be 
spoken  correctly.  All  the  other  sounds  are  either  changed  in  timbre 
(vowels),  or  cannot  be  formed  correctly  or  not  at  all  (consonants). 
Occluded  snuffling,  therefore,  does  not  interfere  much  with  intelligibility, 
while  the  so-called  cleft-palate-language  of  j'oung  children  is  almost  as 
unintelligible  as  Hottentotism.  Owing  to  the  great  difficulties  of  articu- 
lation that  these  children  ha\'e  to  overcome,  they  learn  speaking  at  a 
much  later  period  than  normal  ones. 

The  pronunciation  of  those  vowels  suffers  most  where  the  column 
of  articulation  is  relatively  narrowest  and  the  closure  towards  the  naso- 
pharyngeal space  should  be  strongest,  i.e.,  in  00  and  EE.  The  nasal 
twang  is  somewhat  less  pronounced  in  0  and  A,  but  even  Ah  is  not 
entirely  free  from  it.  As  to  consonants,  N  is  sometimes  replaced  by 
nasal  L,  Ng  by  N.  In  P,  T,  and  K  the  closure  sound  can  apparently  be 
heard  distinctly,  but  auscultation  of  the  larynx  vdll  at  once  reveal  the 
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fact  that  it  is  neither  formed  by  the  vocal  cords  nor  by  the  palatal 
tongue,  but  by  laryngeal  explosives,  the  voice  setting  in  with  a  hard 
sound  (p.  377),  In  K,  the  closure  is  effected  by  the  apposition  of  the 
base  of  the  tongue  to  the  posterior  faucial  wall,  thiis  forming  a  kind  of 
vomitive  sound.  Substitutes  for  B  and  D  are  formed  in  a  similar  way 
and  then  resemble  M  and  N.  G  is  replaced  by  a  bad  D  or  N,  or  by  the 
pharyngeal  K,  The  friction  soxmds  suffer  most,  or  are  absent  altogether, 
F  assumes  the  nasal  snuffling  sound  and  as  such  also  takes  the  place  of 
V.  Sh  and  L  are  usually  present,  although  with  a  nasal  twang,  L  may 
be  replaced  by  N.  In  regard  to  the  S-formation,  compare  nasal  sig- 
matism  (p.  402),  In  palatal  clefts,  all  the  other  forms  of  lisping  are 
likewise  present  with  a  nasal  accent,  owing  to  the  numerous  dental 
anomalies.  The  lingual  R  is  never  pronounced,  but  replaced  by  the 
faucial  R,  which  is  formed  between  the  base  of  the  tongue  and  the  pos- 
terior faucial  wall.  Stuttering  is  a  rare  complication.  The  voice  is 
often  coarse  and  deep  owing  to  chronic,  laryngeal  catarrh.     A  large 


portion  of  the  inspired  air  escapes  through  the  nose  and  is  practically 
wasted,  with  the  result  that  the  frequency  of  respiration  is  greater, 
than  normal.  Rhinolalia  aperta  is  therefore  associated  with  increased 
frequency  of  respiration  while  speaking.  The  respiration  curve  is  flatter 
(Fig,  62).    Gutzmann  distinguishes  between  the  following  forms: 

(a)  Rhinolalia  Aperta  Organica. — It  occurs  in  congenital  clefts  and 
paralysis  of  the  palate.  (As  to  the  former,  see  Zappert,  vol.  iv,  p.  133; 
as  to  palatal  clefts,  see  Moro,  vol.  iii,  p.  5,  and  Spitzy,  vo\.  v,  p.  23.)  Con- 
genital insufficiency  of  the  velum  palati  is  a  rare  affection,  which  is  unques- 
tionably  caused  by  clefts  healed  in  uterine  life.  The  traces  may  sometimes 
be  followed  to  the  upper  lip  and  palpated  at  the  posterior  end  of  the  hard 
palate,  where  there  is  often  a  triangular  segment  in  the  median  line. 
Uvula  bifida  may  also  be  present.  Although  the  length  of  the  hard 
palate  usually  corresponds  to  the  age  of  the  child,  the  soft  palate  is 
shortened,  changing  the  normal  proportion  of  1  : 2  to  1  ;  4,  according 
to  the  degree  of  shortening.     The  great  distance  between  the  velum, 
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with  normal  function,  and  the  posterior  faucial  wall  during  phonation, 
decides  the  degree  of  the  disturbance  of  speech,  and  the  same  refers  to 
palatal  clefts  which  have  been  cured  by  surgical  interference.  This 
condition  occurs  in  families  with  hereditar>'  palatal  clefts,  but  I  have 
also  obser\'ed  it  in  dwarfish  cretins  and  idiopathically. 

(b)  Rhinolalia  Aperta  Fundionalis, — The  velum  is  raised  in  retching, 
etc.,  but  does  not  cooperate  in  speaking,  either  because  the  movement 
was  never  learned,  as  in  debilitated  and  imbecile  indi\iduals.  or  the 
defect  ha.s  been  acquired  by  imitation  of  snuffling  children.  Functional 
snuffling  also  occurs  after  adenotomy ,  either  owing  to  traction  of  the  soft 
velum  or  to  want  of  practice  of  the  operatively  impeded  velum.  It  also 
occurs  from  habit  or  auto-imitation  in  post-diphtheritic  paralysis  of  the 
palate. 

(S)  Rhinolalia  Mixta  is  a  verj-  important  form  in  regard  to 
therapy.  Partial  pathological  occlusion  of  the  nose  or  fauces,  combined 
with  patency  of  the  velum,  leads  to  snuffling  resembling  the  two  pre- 
ceding forms,  as  there  are  both  snuffling  and  occluded  accents.  This 
refers  especially  to  the  explosive  and  friction  sounds. 

(a)  Rhinolalia  Mixta  Anterior. — Nasal  hj-perplasia  and  swdling, 
as  for  instance  of  the  posterior  end  of  the  inferior  turbinated  bone; 
corpora  cavernosa  of  the  septum  and  even  poljTis  are  often  ob6er\*ed  in 
congenital  palatal  clefts.  No  doubt,  they  compensate  the  defects  of 
speech  to  a  certain  extent,  but  at  the  same  time  lead  to  changes  of  the 
nasal  sounds. 

(b)  Rhinolalia  Mixta  Posterior. — Hyperplasia  of  the  faucial  tonsils 
occludes  the  nasopharj-ngeal  space  and  imparts  to  the  voice  a  dull  and 
doughy  sound  in  palatal  fissures,  after  plastic  alteration  of  the  palate 
or,  still  more,  in  congenital  insufficiency.  HjT^erplastic  eminences  of 
the  posterior  faucial  wall  may  become  inserted  in  a  fissure  of  the  soft 
palate  and  effect  a  valvular  occlusion.  It  is  only  after  this  has  been 
removed  (which  is  a  technical  mistake)  that  rhinolalia  dominates  the 
picture. 

Diagnosis, — In  pronounced  cases  of  snuffling,  the  diagnosis  will 
offer  no  difficulty,  but  to  determine  the  degree  and  kind  of  impairment 
is  not  alwaj's  easy,  especially  in  rhinolalia  mixta.  There  are  special 
methods  of  examination  fr)r  open  snuffling,  which  have  been  compiled 
by  Brunck.  The  simplest  method  is  to  keep  the  nose  closed  and  open 
alternat(»ly,  while  various  sounds  are  pronounced.  If  any  sounds  are 
changed  except  M,  X,  and  Xg,  it  is  a  case  of  open  snuffling.  It  may 
also  be  recognized  by  holding  a  mirror  before  the  patient's  nose  or  de- 
tormiiiing  the  vibration  of  the  nose  by  palpation.  A  heaiing  tube  intro- 
duced into  one  of  the  nostrils  renders  the  nasal  timbre  more  distinct  to 
the  examiner.    It  should,  however,  not  be  inserted  into  the  latter 's  ear, 
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as  the  sonorous  resonance  causes  earache;  it  should  rather  be  held  near 
the  ear. 

The  respiratory  movements  in  open  snufBing  have  been  investi- 
gated by  Gutzmann  by  conducting  the  expired  air  through  a  tube  into 
an  alcohol  manometer  or  into  Marey's  drum,  and  registering  the  move- 
ments of  the  lever  on  a  kymographion.  The  normal  movements  of  the 
lever  in  registering  the  nasal  sounds  M,  N,  and  Ng  will  then  serve  for 
comparison  with  the  pathological  sounds  (see  Fig.  63).  In  order  to 
measure  the  distance  between  the  velimi  and  the  posterior  faucial  wall, 
a  small  instrument  is  used  which  consists  of  a  rod,  marked  in  centi- 
metres and  carrying  a  slide.  The  rod  is  placed  against  the  posterior 
faucial  wall,  and  upon  phonation  the  soft  palate  will  move  the  slide 
forward.     On  withdrawal  of  the  instrument  the  distance  may  be  read  off. 


Occluded  snuffling  can  usually  be  recognized  by  test  words,  such  as 
"majnma,"  "end,"  "anger,"  "nine,"  etc.,  but  it  would  not  be  permissible 
to  assume  a  disturbance  to  be  due  to  adenoids  from  these  defects 
alone,  which  unfortunately  is  often  done. 

As  to  diagnosis,  it  is  practically  sufficient  to  distinguish  the  various 
forms  of  rhinolalia.  In  a  certain  sense  bulbar  paralysis  should  also  be 
considered,  but  in  that  affection  there  is  also  genuine  snufHing. 

The  prognosis  is  totally  different,  according  to  form  and  degree  of 
the  affection.  It  is  favorable  in  all  forms  of  occluded  snuffling,  except, 
of  course,  if  there  is  complete  adhesion  of  the  velum  to  the  faucial  wall, 
and  total  atresia  of  the  choanffi.  In  cases  of  open  snufHing  the  prog- 
nosis chiefly  depends  upon  four  points,  according  to  whether  there  is 
congenital  insufficiency  and  whether  the  palatal  clefts  ha^'e  been  operated 
or  closed  by  obturators,  viz. : 

(1)  A  certain  amount  of  energy  and  a  large  amount  of  good  will 
on  the  part  of  the  juvenile  patient  are  necessary  to  accomplish  a  satis- 
factory result  in  the  correction  of  pronunciation  by  practising. 

(2)  The  length  of  the  velum — newly  formed,  if  necessar>' — is  of 
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importance.  So  is  the  quality  of  the  obturator,  which  should  be  light, 
small,  and  soft.  In  infancy  and  childhood,  however,  obturators  will  be 
rarely  resorted  to. 

(3)  The  prognosis  is  independent  of  the  motility  of  the  velimi,  a 
fact  which  will  compensate  for  its  shortness  to  a  certain  extent. 

(4)  The  most  decisive  point  is  the  behavior  of  the  posterior  faucial 
wall.  The  greater  motility  it  shows  during  phonation  and  the  more 
pronounced  the  movements  of  the  gyrus  of  Passavant  are,  the  better 
will  the  upward  closure  be  effected.  There  is  no  doubt  whatever  that 
this  musculature,  especially  the  constrictor  pharyngis,  can  be  developed. 

'^The  most  favorable  prognosis  can,  therefore,  be  made  if  the  newly- 
formed  velum  palati  reaches  as  far  back  as  possible  and  if  the  motility 
of  the  velum  as  well  as  of  the  posterior  faucial  wall  is  as  great  as  possible" 
(A.  and  H.  Gutzmann).  Rational  practice  will  in  most  cases  bring 
about  either  perfectly  normal  speech,  or  at  least  good  and  intelligible 
articulation  with  a  slight  nasal  accent.  Failures  are  rare  under  correct 
Ungual  treatment.  Auditory  control  will  likewise  exert  a  certain  in- 
fluence.   Dental  anomalies  aggravate  the  acquisition  of  the  S-sound. 

The  treatment  is  (1)  locally,  operative  or  orthopaedic;  (2)  therapy 
of  practising.  The  removal  of  the  cause  in  occluding  snuffling  belongs 
to  the  rhinologicp,l  surgeon.  As  to  adenotomy,  compare  Finkelstein, 
this  Handbook,  vol.  iii,  pp.  41-59;  as  to  surgery  of  palatal  clefts,  see 
Spitzy,  vol.  V.  It  would  be  in  the  interest  of  lingual  development  if 
these  operations  were  carried  out  at  such  a  period  that  immediately  af to- 
ward practising  can  be  commenced  (at  five  to  six  years),  but  there  are 
also  other  points  to  be  considered.  The  lingual  specialist  should  alwaj^ 
be  consulted  as  to  the  selection  of  an  obturator,  so  that  the  instrument 
may  not  prove  an  obstacle  to  rational  speaking  exercises.  In  congenital 
insufficiency,  Gutzmann  recommends  paraffin  injections  into  the  posterior 
faucial  wall  in  the  region  of  Passavant^s  gyrus.  The  loss  of  motility  which 
the  latter  thereby  undergoes  is  of  no  importance,  because  the  velum  is  nor- 
mally movable.    Without  speaking  practice,  the  injections  are  of  no  avail. 

Surgical  interference  with  the  nose  and  fauces  in  rhinolalia  mixta 
requires  the  greatest  caution.  In  case  of  need  and  the  presence  of  an 
affection  of  the  ear,  Gutzmann  advises  that  only  parts  of  the  faucial  ton- 
sils be  removed.  Although  operation  will  cure  the  occluded  snuffling, 
it  will  considerably  increase  the  open  and  much  uglier  form  of  snuf- 
fling ;  the  effect  on  the  organs  of  speech  will  therefore  be  a  deterioration. 

Even  adenotomy  will  not  always  render  speaking  practice  super- 
fluous, because  the  latter  is  necessary  in  some  children  to  overcome 
occluded  snuffling.  In  all  forms  of  open  and  mixed  snuffling,  speaking 
practice  is  indispensably  necessary. 

Absent  nasal  sounds  may  be  easily  acquired  with  the  aid  of  the 
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vibratory  sensation,  but  treatment  of  open  rhinolalia  presupposes  a 
thorough  knowledge  of  the  physiology  of  speech,  experience  and  per- 
severance. With  the  assistance  of  the  nasal  hearing  tube  or  the  manom- 
eter, the  patient  will  be  able  to  control  his  own  voice.  A  further 
useful  instrument  is  Gutzmann's  small  hand  obturator,  which  is  made  of 
gutta-percha,  fitted  to  the  palate  and  mounted  on  a  strong  nickeline 
wire  (Fig.  64).  It  raises  the  palate,  serves  as  a  faucial  obturator,  as 
electrode  and  massage  instrument  for  the  velum. 
While  practising,  it  is  alternately  inserted  and 
removed.  The  various  vowels  are  to  be  sharply 
pronounced  in  a  high  key,  with  and  without 
the  obturator  and  passive  occlusion  of  the  nose. 
Correct  position  of  the  tongue  and  suppression 
of  accompanying  movements  (grimaces)  are  of 
importance.  The  next  practice  deals  with  ex- 
plosive sounds  in  conjunction  with  vowels,  with 
and  without  occlusion  of  the  nose.  Laryngeal 
explosive  sounds  are  to  be  avoided.  Friction 
sounds  are  practised  next,  S  offering  the  great- 
est difficulty.  It  will  often  be  necessary  to  omit 
lingual  R,  as  only  the  uvular  ^'R^'  may  be  pres- 
ent. Formation  and  practising  of  single  sounds 
have  been  discussed  in  the  chapter  on  stanmiering  (p.  396)  and  sigmatism 
(p.  400),  but  it  will  always  be  necessary  to  practise  these  sounds  first 
with  closed  and  then  with  open  nose. 

The  average  duration  of  the  treatment  is  three  months,  with  daily 
instruction.  Relapses  or  exacerbation  will  hardly  occur,  but  it  will  be 
advisable  to  renew  practising  after  a  time,  since  children  will  then  be 
able  to  make  further  progress. 

The  other  forms  of  mechanical  dyslalia  are  far  less  frequent  and 
important  than  those  described.  Dyslalia  labialis  is  due  to  harelip  and 
shortening  of  the  upper  lip  after  operation.  Adhesions  of  the  tongue  do 
not  appreciably  interfere  with  speech. 


Position  of  Gutamann's  hand  obtU' 
ratbr  against  the  soft  palate. 
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arr^t  of  d^/ekipnuETit  in  the  pnixmiiuuy  ^taees.  The  present  cfaspter 
«in  fUad  vith  ffuch  diriordei^  of  gpceeh  oeramng  in  or  after  the  period 
of  advan^^  development.  These  are  panly  genuiDe  di^tIIrfaaIlres  of 
pfp^i^i  2jA  partly  ^symptomatic  manife§tatioa§  occmiing  in  functkxial 
9aA  ori^ariic  affectioa"!  of  the  ner\'ous  system. 

I.  snnrTERDVG  -RAunmES} 

Kix^ifmaiiJ  calls  stuttering  "a  spastic  neuross  of  coordinaticHi  which 
interfere  by  pathological  contractions  of  the  vocal  and  consonantal 
clocdng  plac^  with  the  pronunciation  of  initial  syllables,  or  of  words  in 
tJie  middle  of  a  sentence.    The  articulation  of  every  sound  is  correct/' 

T\%\st  definition  Ls  not  entirely  approved  bj*  later  authors,  notably 
Kobrak,  Heilbronner  Liebmann  and  Otto  Maas.  They  regard  the 
priniarv'  «f>a>*tic^>-paretjc  forms  of  stuttering  as  focal  symptoms,  and  the 
prirnarv'  atactic  form  ^which  in  my  experience  vastly  predominates)  as 
neurotic.  Kobrak  calls  them  psj-chogenic.  Troenmier  believes  pri- 
marily in  a  purely  psychic  caase.  speaking  of  compulsory  kinesis  due  to 
a  f^^r  of  talking,  of  which  the  indi\'idual  is  not  always  conscious.  As 
prrK/f  of  his  opinion  he  states  that  these  indi\iduals  do  not  stutter  when 
alone,  but  *'on]y  under  circumstances,  the  perception  of  which  must  be 
mediatf^i  by  a.H.s^x:iation'';  furthermore,  that  in  reading,  reciting  poetrj% 
whi.sfx^ring,  .singing,  and  speaking  in  foreign  languages  they  are  supposed 
to  HfKjak  fluently.  All  this  applies  to  part  of  the  cases,  although  it  is 
tniff  that  stuttering  in  singing  is  but  rarely  obsen-ed.  The  fact  is  that 
there  are  stutterers  without  any  lingual  impediment.  Followers  of 
Frcfud's  ther>rif?s  call  stuttering  a  hysterical  fear,  starting  from  the  idea 
that  the;  ff?ar  (A  sf>eaking  was  the  primarj'  cause.  Steckel  mentions 
Hix  (\)  cas(^,  none  of  which  was  one  of  genuine  stuttering;  there  was  one 
case  of  .sf)ji.stic  ai>honia  and  two  of  neurotic  timidity  or  hysteria  in  adults. 
ThfT(»  rcanain  two  cases  of  stuttering  boys,  in  which  the  disturbance  sets 
in  from  sexual  ai)i)r(;hensions  at  the  ages  of  ten  and  twelve  years,  resi>ec- 
tivfly,  and  that  a  cure  was  effected  by  overcoming  the  apprehensions. 
In  thf»  rrasc;  of  a  third  boy,  full  details  are  missing.  Since  Steckel  admits 
that  hf»  has  not  y(»t  been  in  a  position  to  carry  on  an  exact  psycho- 
analysis of  |)ronounco(l  stuttering,  there  is  no  ground  upon  which  to 
ac(!opt  his  vi(jws.     Frank  and  Laubi  have  reported  two  cases   w^hich 
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are  more  valuable,  as  they  point  to  exaggerated  conceptions.  How- 
ever, most  of  the  recent  authors  are  agreed  that  stuttering  is  not  a  uni- 
form affection,  but  can  not  yet  unequivocally  be  separated  into  various 
forms,  except  into  organic  and  functional. 

Occurrence. — Stuttering  is  preeminently  an  affection  of  infancy 
and  childhood.  In  most  cases  it  occurs  between  the  ages  of  two  and  four 
years,  next  from  six  to  eight  years,  and  in  the  period  of  puberty.  Up  to 
that  time,  then,  it  increases  in  frequency.  It  decreases  at  greater  age 
by  either  being  adroitly  concealed  or  by  actual  disappearance.  Small 
remnants  usually  remain  in  the  shape  of  embarrassed  expressions  or 
accompanying  gestures.  The  proportion  between  male  and  female  is 
74  :  26  in  children  and  9  :  1  in  adults.  In  Germany  there  are  98,000 
stuttering  children.  Gutzmann  and  Oltuszewsky  state  that  the  fre- 
quency of  stutterers  in  Europe  decreases  from  west  to  east,  and  military 
statistics  bear  this  out.    No  race  is  free  from  it. 

Stuttering  may  also  occur  as  a  symptom  of  cerebral  affections  and 
hysteria. 

Causes  and  Origin. — Kussmaul  assumes  that  genuine  stuttering 
"depends  upon  congenital  irritable  debility  of  the  syllabic  apparatus  of 
coordination.''  Later  investigations  on  the  etiology  of  stuttering,  notably 
by  Epstein,  Gutzmann,  Mygind,  and  Uchtermann,  compel  the  assump- 
tion that  for  the  vast  majority  of  cases  the  predisposing  cause  is  a  neuro- 
pathic family  tendency,  or  a  degeneration.  According  to  Ziehen,  these 
cases  amount  to  80  per  cent.  Leaving  out  of  consideration  alcoholism, 
which  I  do  not  regard  as  of  particularly  frequent  occurrence  in  parents, 
also  the  occurrence  of  mental  diseases  (seven  per  cent.)  cited  by  Mygind, 
idiocy,  epilepsy,  nerv^ousness,  neurasthenia,  hysteria,  deaf-mutism  and 
asthma  (seven  per  cent.)  in  stuttering  families,  there  are  nimierous 
physical  and  nervous  degenerative  manifestations  which  have  been 
definitely  established  in  stutterers.  Gutzmann  states  that  habitual 
criminals  furnish  3  per  cent,  of  stutterers.  He  also  rightly  emphasizes 
the  fact  that  stuttering  occiu^  in  hasty,  easily  excitable  individuals 
with  a  labile  temperament.  Heredity  in  stuttering  is  also  an  established 
fact,  aside  from  nervous  predisposition. 

Gutzmann  found  stutterers  in  members  of  the  same  family  in 
26.8  per  cent.,  Mygind  even  in  42  per  cent,  of  the  cases.  Mulder  found 
among  525  stutterers  30  per  cent,  in  whose  families  the  affection  was  of 
frequent  occurrence  (see  Fig.  65).  Of  course,  an  inherited  taint  need 
not  necessarily  lead  to  stuttering,  unless  there  are  additional  factors, 
such  as  imitation.  If,  therefore,  the  direct  hereditary  influence  of  stut- 
tering is  to  be  established,  none  but  children  ought  to  be  considered 
who  have  never  heard  stuttering  from  their  parents  or  relatives,  and, 
according  to  Gutzmann,  these  still  furnish  8.3  per  cent,  (see  Fig.  66). 
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The  difference  in  the  proportion  of  the  sexes  also  points  to  a  con- 
genital taint.  The  smaller  proportion  of  the  female  sex  may  also  be  due 
to  more  rapid  physical  and  psychic  development,  and  later  to  the  type 
of  respiration. 

There  are  also  a  number  of  determining  causes  aside  from  an  in- 
herited disposition,  but  their  value  is  discounted  by  the  subjective  views 
pervading  the  anamnestic  statements  of  the  parents. 

Imitation  of  stuttering  parents,  brothers,  sisters,  and  playmates  is 
not  to  be  underrated,  although  it  should  be  unconditionally  admitted 
that  without  a  disposition  their  influence  is  minimal.  Thus,  Winckler 
found  that  70  stuttering  children  had  136  younger  brothers  and  sisters 
who  did  not  stutter.  On  the  other  hand,  psychic  infection  has  been 
held  responsible  for  9.5  to  13  per  cent,  of  the  cases.  The  statements  of 
parents  are  still  less  dependable  in  regard  to  the  onset  of  stuttering  after 
j^_^  ^  j^_^  ^  infectious  diseases  (9-10  per  cent.), 

because  the  influence  of  these  affec- 
tions upon  the  general  constitution  is 
such  as  to  deteriorate  the  language. 
A  light  degree  of  stutterii^  in  these 
conditions  becomes  more  apparent. 
However,  the  onset  of  the  disturb- 
ance after  measles,  pertussis,  scarlet 
fever,  diphtheria,  parotitis,  meningitis, 
■utho™  ■)  "7.^«n""«.'ijeb^™,  T^mZ'P^ad  typhoid  aud  influettza  has  unquestion- 
f,;h^^.d)  ■'■j^^M^IS'r  *?My^;d'""  "''"""'  a^ly  been  observed,  while  on  the  other 
(bi.ckrtra^imi*.^on"r.tu''iterir''  wieVottt  ^^^^  ^'S^^  degrces  of  stuttcriug  have 
nsno.)  (.  Broihera  sod  eisteri  t.  F.iher.  becn  obscrved  to  disappear  in  severe 
cases  of  scarlet  fever  and  to  reappear 
after  convalescence.  How  unreliable  parental  statements  are  in  regard 
to  the  influence  of  physical  or  psychic  traumas  is  best  illustrated  by 
the  divergence  of  statistical  figures,  Gutzmann,  for  instance,  giving  14 
per  cent,  and  Mygind  about  3  per  cent. 

While  Gutzmann  does  not  attach  great  importance  to  this  cause, 
he  nevertheless  describes  some  cases  of  unquestionable  traimiatic  stut- 
terers which  developed  after  serioxis  accidents,  such  as  concussion  of 
the  brain.  I  have  also  known  such  an  "unquestionable"  case,  in  which 
stuttering  resembled  the  form  found  in  organic  affections  of  the  central 
nervous  system  and  was  probably  a  focal  manifestation.  However, 
stuttering  also  occurs  in  the  form  of  neurotic  anger  on  a  traumatic 
basis,  as  for  instance  in  the  cases  of  Frank  and  of  Laubi. 

-Vgain.  stuttering  is  caused  or  exaggerated  by  many  causes  which 
impair  the  general  well-being.  Endogenous  intestinal  irritations  cause 
reflex  wtuttering  (Lichtinger).     Other  causative  factors  are  second  den- 
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tition,  puberty  and  menstruation.  The  seasons  of  the  year  also  exert  an 
mfluence.  In  the  spring  and  fall  acute  coryza  impedes  the  functions  of 
respiration  and  speech,  thereby  increasing  the  tendency  to  stuttering. 
School  children  suffer  similarly  in  mid-simimer  from  heat  and  fatigue; 
during  the  first  school  year,  in  which  stuttering  is  well  known  to  occur 
with  unusual  frequency,  the  demands  made  upon  the  children  furnish  a 
purely  psychic  factor. 

Periodical  stuttering  with  intervals  of  perfectly  normal  language, 
as  for  instance  at  certain  seasons  or  in  menstruation  of  hysterical  young 
women,  probably  occurs  only  in  individuals  who  have  been  hard  stut- 
terers in  childhood. 

Hardness  of  hearing,  defective  organs  of  articulation,  and  adenoids, 
are  estimated  to  furnish  30.9  to  50  per  cent,  of  stutterers  and  may  be 
regarded  as  determining  causes. 

Up  to  the  present,  however,  nearly  all  statistics  omit  to  state  the 
exact  size  of  the  faucial  tonsil,  and  as  its  subjective  valuation  is  only 
problematical,  conclusions  in  this  connection  should  be  drawn  with  care, 
although  it  is  an  established  fact  that  considerable  hyperplasia  of  the 
palatal  and  faucial  tonsils  prevents  a  cure  of  stuttering  by  impairing 
respiration,  hearing,  and  articulation. 

Stuttering  begins  in  most  cases  (in  245  out  of  466  cases  of  Mulder) 
before  the  lingual  development  is  completed,  and  again  between  the 
ages  of  six  and  eight  years.  The  difficulties  caused  by  the  disproportion 
between  lingual  understanding  and  ability  to  speak  (see  p.  362)  and 
the  efforts  to  overcome  the  same  may  arrest  speech  in  the  attempt 
of  combining  syllables.  The  depression  caused  by  the  delay  in  the 
motor  discharge  of  conceptions  and  by  unsuccessful  attempts  at  speak- 
ing may  not  only  lead  to  dmnbness,  but  also  to  serious  spastic 
manifestations. 

Bloch  attributes  his  "oral  stuttering"  direct  to  a  mechanical  im- 
pediment to  articulation. 

Furthermore,  the  natural  ataxia  of  a  child  going  through  the  first 
evolutions  of  speaking  is  increased  by  the  predisposing  factors  referred 
to,  disturbing  more  than  normally  the  correct  lingual  coordinations  and 
often  persisting  for  life. 

Kobrak  is  well  justified  in  looking  upon  the  occurrence  of  spasms 
as  a  failure  of  the  levator  musculature  necessary  for  the  formation  of 
voice  and  sounds,  and  contradistinguishes  them  as  spastic  paresis  of  the 
levators  from  the  flaccid  paresis  of  the  constrictors  in  central  stuttering. 
Both  forms  of  paralysis  produce  in  turn  secondary  atactic  manifesta- 
tions which  find  expression  in  exaggerated  uncertainty  of  forming  sen- 
tences in  accordance  with  the  degree  of  the  excitement.  This  would 
explain  why  auditory  mutes,  stanmiering  or  spluttering  children   later 
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acquire  stuttering.  These  are  primary  atactic  stutterers,  whose  spasms 
develop  in  the  course  of  time  and  become  exaggerated  under  psychic 
influences.  On  the  other  hand,  Kobrak  attributes  the  spasms  of  primary 
paretic  stutterers  to  hypothetic  focal  affections.  The  former  are  in- 
creased under  excitement ;  the  secondary  atactic  phenomena  become  less 
prominent,  and  this  form  of  stuttering  is  much  more  uniform.  The 
alternation  between  the  periods  of  almost  correct  speech  and  stuttering, 
and  the  diminution  of  the  manifestations  under  the  influence  of  greater 
attention,  however,  are  characteristic  signs  of  the  primary  atactic  forms. 
Kobrak  distinctly  admits  that  the  two  groups  cannot  be  sharply  sep- 
arated and  that  there  are  mixed  forms.  His  explanations  of  the  etiology 
and  pathogenesis  of  stuttering  may  well  be  accepted,  with  the  pro\Tso 
that  primary  paretic  cases  are  very  rare. 

Of  whatever  etiology  this  disturbance  of  coordination  may  be,  it  is 
complicated  in  a  great  niunber  of  patients  by  psychic  factors  which 
exacerbate  the  complaint.  There  are  expectancy  and  anxiety.  The 
fact  of  speaking  being  interrupted  is  not  necessarily  felt  by  the  children 
as  a  disturbance,  but  unfortunately  their  attention  is  nearly  always 
drawn  to  it.  No  wonder,  therefore,  that  an  ''expectant  neurosis" 
(Kraepelin)  will  develop.  ''The distressing  anticipations,"  which  accord- 
ing to  Kraepelin  precede  an  unpleasant  event  owing  to  a  "gradually 
increasing  internal  tension,"  are  partly  expressed  by  "all  kinds  of  motor 
impulses,"  and  partly  impair  "the  certainty  of  action."  "The  patho- 
logical development  (of  expectant  neurosis)  is  brought  about  by  the  fact 
that  the  distressing  disturbances  do  not  manifest  themselves  on  one 
solitary  occasion,  but  repeat  themselves  with  regular  daily  occurrences. 
This  gives  rise  to  a  continually  progressing  expectant  angor  which  may 
reach  an  exceedingly  high  degree  and  persistently  dominate  the  entire 
mode  of  life."  In  children  this  is  chiefly  caused  by  wrong  treatment  on 
the  part  of  those  about  him  (exhortation,  scoffing,  punishment),  in 
consequence  of  which  they  purposely  increase  their  dynamic  accent. 
This  in  turn  leads  to  increased  stuttering  and  finally  to  a  fear  of  speaking 
due  to  positive  artificial  incitation.  The  fact  should  be  emphasized, 
however,  that  psychic  depressions  and  arrests  are  not  always  associated 
with  stuttering.  On  the  contrary,  they  are  rare  before  the  seventh 
year.  This  is  not  only  borne  out  by  the  conduct  of  nmnerous  children, 
but  also  by  the  fact  that  older  children  and  adults  often  distinctly  repu- 
diate any  expectant  tension,  and  even  more  so  the  fear  of  talking;  they 
cannot  even  understand  why  "such  a  fuss"  should  be  made  over  their 
impediment,  as  they  themselves  are  not  disturbed  by  it. 

Gutzmann's  clinical  division  of  stutterers  into  three  groups  prac- 
tically corresponds  to  the  etiological  and  pathogenetic  differences  and 
may  therefore  fuid  a  place  here. 
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Group  I. — Distraction  and  inattention  are  characteristics.  Repe- 
tition of  badly  spoken  sentences  will  bring  about  an  improvement  or  an 
apparently  normal  result.  Speaking  is  better  in  school  and  in  the  presence 
of  the  physician,  than  at  home  and  with  playmates.  The  majority  of  chil- 
dren belong  to  this  group  and  principally  exhibit  primary  atactic  forms. 

Group  II. — Increased  attention  deteriorates  speech.  '^The  voli- 
tional attention  changes  to  irritation,  which  increases  the  spasm."  This 
group  comprises  more  children  who  have  acquired  stuttering  at  a  late 
period  than  those  who  commenced  stuttering  during  the  development 
of  speech.    There  are  primary  paretic  forms  amongst  them. 

Group  III. — Secondary  manifestations  of  stuttering,  expectancy, 
depression,  angor,  occupy  the  foreground  and  dominate  the  picture. 
These  grave  forms  are  very  rare  in  childhood. 

Aphthongia,  consisting  in  ''a  spasm  confined  to  the  hypoglossus 
region  which  does  not  occur  except  when  a  person  is  just  about  to  speak'' 
(Gutzmann),  is  wrongly  differentiated  from  stuttering.  Sudden  failui:e 
to  speak  without  spasms  occurs  less  often;  according  to  v.  Sarbo  it  is  a 
mono-symptomatic  hysteria. 

Sjrmptomatology. — The  disturbances  of  coordination  in  stuttering 
have  been  principally  investigated  by  Gutzmann  with  the  aid  of  physio- 
logical technique.  They  manifest  themselves  in  spasms  of  all  muscular 
regions  of  respiration,  phonation,  and  articulation,  which  are  necessary 
for  all  forms  of  speaking,  also  in  associated  movements  and  uncertainty 
of  formal  speaking.  There  are  also  a  nimiber  of  degenerative  signs, 
nervous  and  psychic  symptoms. 

(1)  Respiration  while  speaking,  even  when  not  stuttering,  deviates 
in  various  respects  from  the  normal  (see  p.  377),  which  is  not  the  case  at 
rest.  Observation  and  pneumographic  examination  reveal  the  following 
respiratory  disturbances,  which  are  partly  primary  and  partly  secondary. 

(a)  The  normal  anachronism  of  respiration,  while  speaking,  is  usually 
absent,  the  thoracic  and  abdominal  curves  being  synchronous,  or  nearly  so. 

(6)  Inspiration  interrupts  the  flow  of  speech  much  more  frequently, 
being  superficial.  The  vocal  cords  do  not  open  to  their  maximal  extent, 
or  even  approach  each  other  a  little,  owing  to  a  functional  paresis  of  the 
postici  (?),  producing  a  hard  friction  sound  from  perv^erse  action  of  the 
vocal  cords. 

(c)  Some  stutterers  are  in  the  habit  of  forcibly  expiring  before 
commencing  to  speak,  although  there  is  practically  no  respiratory  air 
left  to  enable  them  to  speak.  This  may  displace  the  entire  speaking 
part  of  a  pneumographic  picture  as  compared  to  the  part  showing  res- 
piration at  rest.  This  advance  respiration  is  so  striking  as  to  be  observed 
without  the  examination  referred  to,  and  leads  to  considerable  disturb- 
ance of  speech  (Plate  XXIII,  Fig.  1). 
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(d)  This  is  still  more  evident  in  tonic  and  clonic  spasms,  which  are 
usually  more  pronounced  at  the  diaphragmatic  than  the  costal  move- 
ments. Thus,  if  they  occur  only  in  the  abdominal  curve,  they  may  dis- 
appear in  the  costal  one,  while  speaking  proceeds  without  interruption^ 
although  the  diaphragm  stands  still  in  the  position  of  inspiration  or. 
expiration.  In  clonic  spasms,  expiration  is  continually  interrupted  by 
slight  inspiratory  movements  (Plate  XXII,  Figs.  1-5). 

(e)  The  spasms  may  of  course  continually  change  in  the  various 
muscular  regions,  disturbing  the  uniform  character  of  the  thoracic  and 
abdominal  movements.  Instead,  there  will  be  opposite  movements, 
shown  by  a  rise  of  the  abdominal  and  a  fall  of  the  thoracic  curve,  or 
trice  versa  (Plate  XXIII,  Fig.  6).  When  speaking  is  done  with,  respira- 
tion often  stands  still  for  a  time,  before  the  regular  rest  respiration 
resumes  its  function — ^usually  with  a  sigh.  This  is  also  observed  in 
nervous  children  who  do  not  stutter. 

All  these  respiratory  disturbances  may  be  primary  without  accom- 
panying spasms  of  the  vocal  and  articulating  musculatures.  If,  however, 
spasms  in  the  upper  air  passages  are  to  be  overcome,  they  will  occur 
secondarily.  The  closed  vocal  apparatus  is  forced  open  by  explosions 
of  speech,  or,  failing  this,  a  burst  of  inspiration  will  do  so,  with  the 
result  that  the  stutterer  will  commence  speaking  with  an  inspiration. 
The  respiratory  spasms  may  also  be  preceded  by  spastic  movements  of 
the  entire  larynx  without  closure  of  the  glottis,  also  of  the  tongue  and 
lips;  the  contrary  may  also  happen,  when  the  spasms  are  caused  by  the 
respiratory  disturbances. 

(2)  The  movements  of  the  larynx  very  often  deviate  from  the  nor- 
mal, but  not  as  uniformly  as  the  respiratory  movements.  Aside  from 
the  inspiratory  way  of  speaking  above  referred  to,  and  from  the  hard 
initial  sound  which  unfortunately  is  present  in  many  normal  children, 
there  are  also  tonic  and  clonic  spasms  of  the  larjiix,  causing  vowel- 
stuttering  owing  to  the  spastically  enforced  closure  of  the  glottis. 

They  can  but  rarely  be  observed  by  the  laryngeal  mirror.  The 
latter  reveals  first  the  spasms  of  the  glottis  musculature  (first  described 
by  Gutzmann)  involving,  according  to  Oltuszewski,  the  levator  and 
constricting  muscles.  The  vocal  cords  and  ventricular  bands  are  ofteir 
pressed  so  firmly  together  that  the  latter  completely  obscure  the  former. 
In  other  forms  the  vocal  cords  are  not  close  together  in  spite  of  continued 
spastic  conditions,  leaving  a  narrow  fissure  between  them.  Further- 
more, there  are  twitching  or  intending  movements,  which  cause  their 
repeated  closure  previous  to  actual  phonation.  On  the  other  hand,  the 
opening  movements  may  predominate,  leading  to  a  picture  similar  to 
recurrent  paralysis.  Thus,  there  will  be  complete  or  intermittent  vocal 
stuttering  according  to  the  kind  of  prevailing  spasm.    Strong  pressure 
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movements  as  well  as  wrong  phonation  (see  p.  473)  will  cause  secondary 
injxuy  to  the  larynx,  which  can  be  recognized  by  small  erosions  of  the 
vocal  process,  reddening  and  swelling  of  the  vocal  cords,  which  also 
show  small  eminences  (singers'  nodules).  A  continued  falsetto  voice  is 
also  often  met  with.  Local  affections  of  the  larynx  are  again  productive 
of  spasms  owing  to  the  effort  required  in  overcoming  the  obstacles  to 
phonation  they  create.  Abnormal  movements  of  the  larynx  which  are 
externally  visible  have  already  been  mentioned. 

(3)  The  various  spasms  of  articulation  are  accessible  to  direct 
observation,  except  clonic  spasms  of  the  velum  palati.  The  soft  ex- 
plosive sounds  B,  D,  G,  in  which  the  closure  must  be  actively  opened, 
cause  greater  difficulties  to  the  stutterer  than  P,  T,  K,  in  which  passive 
opening  occurs  by  the  air 
current.  Besides,  the  open- 
ing movement  in  soft  ex- 
plosives (mediffi)  requires  a 
more  delicate  coordination 
than  in  the  bard  ones  (ten- 
ues). 

Closure  spasms  of  the 
lips  occur  in  labial  sounds, 
of  the  cremaster — less  often 
of  the  tongue — in  dental 
and  palatal  sounds.    The  curv.Dfurr.«^  w-pitw  th™uBh  .h.n<«.Ln  rionir.p«n,.o( 

'^  Ib«  velum  palati  (in  proauuncinii  G  and  S). 

openmg     movements    are 

either  almost  normal  with  exaggerated  acuity,  or  inspiratory,  or  they 
occur  at  the  end  of  expiration  after  the  palate  has  closed  and  the  air  has 
escaped  through  the  nose.  Clonic  and  tonic  spasms  of  the  labial  mus- 
culature can  be  seen,  those  of  the  cremaster  and  tongue  can  be  felt  at  the 
cheeks  and  fundus  of  the  mouth.  Clonic  spasms,  especially  snap  move- 
ments of  the  inferior  maxilla,  also  occur  with  other  sounds  (see  below). 
They  cause  intermittent  closure  of  the  velum,  as  can  be  seen  from  a 
r^roduction  of  the  nasal  air  gusts  (Fig.  67).  Friction  sounds  are  spasti- 
cally  overextended  and  often  uttered  without  phonation,  as  for  instance  / 
instead  of  v.  The  velum  may  fail  to  close,  with  the  consequence  that 
the  air  escapes  through  the  nose  with  a  snuffling  noise.  Spasms  of  the 
fundus  of  the  mouth  and  velimi  also  occur  with  L,  rarely  with  R.  In  vocal 
mediae  and  friction  sounds  the  spasms  may  be  confined  to  the  larynx,  in 
which  case  the  sounds  set  in  with  a  distinctly  audible  noise  of  the  glottis. 
The  numerous  peculiarities  of  disturbed  coordination  of  the  various 
muscle  groups  are  not  exhausted,  but  their  principal  manifestations  have 
been  described  in  the  above.  They  manifest  themselves  by  interruption 
of  speech  and  exaggeration  of  the  dynamic  accent.    Kobrak  summarizes 
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them  as  insufficiency  of  the  levators  in  reference  to  the  constrictors  of 
all  muscle  groups  serving  the  purposes  of  speech.  liebmann  r^ards 
intentional  exaggeration  of  the  consonantal  elements  (explosive  sounds^ 
including  closure  of  the  glottis)  as  the  primary  cause,  and  respiratory 
disturbances  as  secondary.  This  view  is  contradicted  by  the  pneumo- 
graphic  investigations  of  Gutzmann  and  his  disciples,  who  f oimd  patho- 
logical respiration  even  in  the  fluent  talk  of  stutterers.  Spasms  of  res- 
piration are  undoubtedly  the  primary  manifestation  of  coordination 
neurosis  in  the  majority  of  cases,  although  secondary  spasms  of  the 
apparatus  of  articulation  may  also  occur.  In  persons  who  stutter  with- 
out having  any  lingual  impediment  (Jorme  frustea)  the  respiratory  dis- 
turbances can  only  be  established  by  pneiunographic  examination. 

(4)  Occurrence  and  intensity  of  the  spasms  are  also  dependent 
upon  the  manner  of  phonation,  manner  of  talking,  and  impressions.  It 
has  long  been  known  that  they  disappear  partly  or  entirely  in  whisper- 
ing. Gutzmann  states  that  about  one-third  of  all  stutterers  experience 
no  impediment  when  whispering.  This  is  explained  by  absence  of  the 
hard  initial  sound  and  reduction  of  the  dynamic,  possibly  also  the  musical, 
accent  of  speech.  The  relief  given  by  aspirated  initial  sounds  causes 
some  of  these  children  to  resort  to  voluntary  whispering  (p.  391).  Talk- 
ing with  a  soft  voice  in  a  deep  key  also  improves  the  disturbances  owing 
to  the  entirely  new  coordination  they  produce.  The  manner  of  phona- 
tion  and  rhythmical  expression  following  the  change  of  accents  in  monot- 
onous speech,  and  the  same  causes  combined  with  the  pleasiu*able 
sensation  in  singing,  diminish  in  most  cases  the  occiurence  of  spasms, 
but  there  are  also  singing  stutterers.  The  same  refers  to  reciting.  Recit- 
ing, slow  speaking  and  reading  are  easier  to  the  atactic  stutterer,  because 
he  has  the  advantage  of  a  given  form  which,  in  spontaneous  speech,  he 
is  compelled  to  find  for  himself.  Reproduction  offers  less  difficulties 
than  production,  because  more  attention  can  be  given  to  the  require- 
ments of  speech.  Even  those  who  stutter  hard  from  increased  attentive 
tension  can  repeat  and  read  with  greater  facility.  On  the  other  hand, 
there  are  cases  in  which  spontaneous  talking  can  be  accomplished  almost 
fluently,  while  reading  or  repeating  is  considerably  disturbed.  Gutzmann 
attributes  this  to  a  sensation  of  displeasure  in  being  bound  to  given 
words,  and  to  fear  of  so-called  '^ difficult  sounds."  The  ability  displayed 
by  hard  stutterers  in  talking  fluently  in  playing  actor  in  children's 
theatrical  performances,  and  in  imitating  peculiarities  of  other  people's 
voices,  is  best  explained  by  the  changed  timbre  and  deflection  of  atten- 
tion from  the  act  of  speaking,  in  which  the  prevailing  hilarity  cooperates. 
These  are  cases  belonging  to  the  second  and  perhaps  third  groups. 
Angor  and  ire  may  arrest  speech  as  well  as  promote  it,  and  this  applies 
with  particular  force  to  hard  stutterers.     Secondary  sensations  caused 
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by  the  act  of  speaking  itself  exert,  after  all,  the  same  influence  as  acci- 
dental primary  sensations  of  angor  and  ire.  This  explains  why  the  relief 
experienced  on  overcoming  the  first  difficulties  enables  children  to 
continue,  while  ''in  other  cases  the  negative  sensations  caused  by  the 
failiu*e  to  do  so  may  be  increased  to  such  a  pitch  of  intensity  that  fur- 
ther speech  is  absolutely  impossible/'  Gutzmann  designates  this  as 
voluntary  silence  as  an  expression  of  arrest  of  the  will  power,  caused  by 
the  sensation  of  displeasure. 

The  reciprocal  eflfects  between  impression  and  lingual  accents,  or 
rhythm,  dominate  the  occurrence  and  intensity  of  stuttering  in  all  the 
forms  described. 

Aside  from  lingual  stuttering,  there  is  also  writing,  walking,  piano, 
violin  and  trumpet  stuttering.  In  children  none  but  the  first  form  occurs 
occasionally. 

Accompanying  gestures  in  stuttering  are  defined  by  Gutzmann  as 
''abnormal  movements  occurring  in  voluntary  movements  of  muscles 
which  are  not  coordinated  to  the  intended  movement."  Part  of  them, 
however,  are  voluntary,  as  are  certain  anomalies  of  speech  which  are 
intended  to  help  or  cheat  away  over-difficult  sounds.  They  might  be 
called  "evasive  movements."  Gutzmann  divides  the  same  into  primary 
and  secondary.  The  first  group  includes  all  those  cases  where  irradiation 
of  volitional  impulses  occurs  in  the  muscular  region  adjacent  to  the 
organs  of  speech.  This  would  refer  to  grimaces,  as  for  instance  dis- 
tortion of  the  mouth  in  labial  sounds  (Fig.  68),  to  spasms  of  the  external 
laryngeal  muscles  in  phonation,  and  the  spastic  movements  of  the 
accessory  respiratory  muscles  in  spasms  of  the  diaphragm. 

Secondary  movements  are  at  first  purposely  used  m  order  to  facili- 
tate speech,  but  later  become  stereotyped  manifestations  without  which 
speaking  becomes  impossible.  They  are  bound  to  accompany  speaking 
without,  however,  improving  it,  and  it  is  only  in  this  respect  that  they 
are  sometimes  distinguished  from  the  explanatory  gestiu*es  made  by 
normal  mdividuals. 

Children,  as  a  rule,  avail  themselves  of  easily  recognizable,  striking 
gestures.  They  will  swallow,  shake  their  heads,  strain  their  cervical 
muscles,  bend  their  heads,  twitch  their  eyes  (Fig.  69),  clap  their  hands, 
pat  their  legs  or  back,  strike  a  chair  or  the  wall  they  lean  against.  They 
will  push  and  strike  at  objects,  stamp  their  feet,  and  execute  peculiar 
walking  movements,  etc.  A  boy  I  had  observed  crossed  the  hands 
behind  his  back  and  struck  at  the  elbow  with  his  fist;  another  one  half- 
raised  himself  in  an  armchair,  rocking  his  body  while  talking,  with  his 
arms  resting  on  the  chair.  Sometimes  a  hand  is  repeatedly  put  to  the 
mouth  as  if  to  conceal  the  spasm  or  wipe  it  away.  This  is  rather  an 
infantile  movement  of  embarrassment.    Accessory  words  are  sometimes 


useu  uj  overcome  ine  aimcuiiy,  sucn  as  weu,  yes,  nm,  ana  cneu,  or  o 
sounds  are  purposely  avoided  and  replaced  by  others.  Initial  v 
may  be  overcome  by  preceding  them  with  the  aspirate,  such  as  H 
for  Anna.  Consonants  are  less  often  replaced,  as  in  B  instead  of 
K  instead  of  G.  This  has  an  outward  resemblance  to  stamm 
although  the  correct  sound  may  really  be  possible  of  formation, 
may  lead  to  a  compulsory  peculiarity  of  expression,  if  certain  won 
avoided  owing  to  their  difficulty  and  replaced  by  others  of  an  inade 
meaning. 

(6)  Combinations  of  stuttering  with  other  lingual  defects  ar 
quent,  for  the  reason  that  stammerers,  splutterers,  agranunatists. 
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tering.  Careful  examination  of  stutterers  reveals  the  fact  that  in  almost 
all  cases  there  is  uncertainty  of  granmiatical  and  syntactic  diction, 
amounting  to  traces  of  agranamatism  and  akataphasia,  which  often  leads 
to  gross  errors  of  expression. 

Uncertainty  of  diction  leads  to  constant  confusions  in  grammar  and 
syntax,  the  recognition  of  which  again  disturbs  the  flows  of  speech.  Older 
boys  are  apt  to  mix  up  two  phrases  of  similar  meaning,  thereby  forming 
inadmissible  combinations. 

(7)  Neuropathic  signs  which  are  mostly  hereditary  (see  Thiemich, 
this  Handbook,  vol.  iv,  p.  295)  are  present  in  a  great  number  of  stut- 
terers; so  are  physical  signs  of  degeneration.  The  principal  ones,  so  far 
as  they  have  been  connected  with  lingual  defects,  may  here  be  mentioned. 

There  is  nearly  always  abnormal  excitability  along  with  patho- 
logical fatigue  in  performing  physical  or  mental  work.  There  is  also 
great  distraction,  especially  in  children  afflicted  with  stuttering  of  the 
atactic  type.  Von  Sarbo  has  written  on  the  relationship  between  dis- 
orders of  speech  and  maladie  des  tics,  and  Bonnet  on  their  relation  to 
stutterers. 

Both  aflfections  have  many  points  in  conmion,  as  for  instance 
similar  and  dissimilar  heredity  and  determmmg  causes,  but  the  tics 
never  occur  as  early  as  stuttering  and  they  attack  both  sexes.  They 
also  resemble  each  other  in  symptomatology,  as  for  instance  in  the 
evasive  movements  which  Bonnet  designates  as  ''antagonistic  ruses  of 
war,"  and  in  the  secondary  symptoms.  Upon  close  observation,  more 
or  less  pronounced  tics  occur  in  many  stuttering  children,  especially  of 
the  facial  musculatiu*e  when  not  speaking.  According  to  my  experience, 
the  tics  improve  with  the  removal  of  the  disorders  of  speech,  provided 
that  the  children  are  correctly  treated  from  a  psychic  point  of  view. 

Gutzmann  states  that  mastiu*bation  is  often  practised  by  stutter- 
ing boys;  there  is  nothing  known  about  girls.  Liebmann  is  inclined  to 
regard  it  as  rather  important.  Steckel,  who  has  rediscovered  this  fact, 
believes  that  masturbation  is  of  the  greatest  etiological  importance, 
and  as  proof  for  his  assertion  mentions — one  case.  Considering,  however, 
that  masturbation  is  very  widely  practised  and  that  its  injurious  effect 
is  an  uncertain  factor,  no  great  attention  should  be  paid  to  it.  As  to 
treatment,  see  Thiemich,  p.  364.  Gutzmann  also  states  that  enuresis 
noctuma  often  occurs  in  stutterers,  and  Mygind  estimates  the  cases  at 
2  per  cent,  (see  also  Thiemich,  p.  374.)  There  are  also  local  perspiration, 
dilatation  of  the  pupils  while  stuttering,  and  other  signs.  Gutzmann 
also  calls  attention  to  niunerous  physical  signs  of  degeneration,  such  as 
deformities  of  the  palate,  syndactilism,  cryptorchidism,  supernumerary 
vortices  of  cranial  hair,  and  pronounced  hemihypoplasia  of  the  face  (5 
per  cent,  of  the  cases).    Unequal  innervation  of  the  tongue  and  mimic 
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musculature  have  been  described  by  Otto  Maas.  Deviation  of  the  pro- 
truded tongue  is  said  to  occur  twice  as  often  in  stuttering  as  in  other 
children  (Fig.  70).  It  should  also  be  mentioned  that  many  of  these 
children  are  afflicted  with  manifestations  of  neurolymphatic  diathesis 
(Pfaundler,  vol.  ii,  p.  233).  This  "readiness  for  disease"  occurs  in 
twice  as  many  boys  as  girls. 

Other  comphcations  of  stuttering  mentioned  by  Gutzmann  are 
Basedow's  disease  and  epilepsy,  without,  however,  suggesting  any  rela- 
tionship between  them. 

The  anamnesis  cannot  be  exact  enough  in  the  interest  of  treatment. 
Neuropathic  symptoms,  diet  (preference  for  meat,  coffee,  etc.),  diges- 
tion, sleep  (KraepeUn's  type  of  nervous  sleep),  idiosyncrasies,  bad  habits 
^_^  ^^  (chewing  the  nails),  temperament  and  character, 

should  be  carefully  inquired  into.  Statements 
about  origin  and  duration  of  stuttering  are  not 
always  dependable;  it  is  far  more  important  to 
find  out  disorders  of  speech  and  nervous  or 
psychic  affections  in  the  family. 

The  diagnosis  of  stuttering  offers  no  difficul- 
ties so  long  as  there  is  an  opportunity  of  watch- 
ing the  impediment  and  the  exaggeration  of  the 
dynamic  accent.  This  is  often  impossible,  be- 
cause children  are  apt  to  speak  without  stutter- 
ing during  the  medical  examination.  A  careful 
examination,  which  indeed  is  necessary  in  all 
thfl  lonBue  cirviaiinB  lo  ibo  rigbi.  cascs,  should  thcu  Bstabllsh  the  presence  or  ab- 
ment  on  ibo  right  udeotihB  mid-  seucc  of  the  abovc  symptoHis.  Spasms  of  the 
respiratory  musculature  can  often  be  discovered 
when  children  talk  undressed.  The  pneumographic  examination  will 
reveal  further  details  in  regard  to  polypnoea,  synchronism  of  the  thoracic 
and  abdominal  respiration,  etc.  Faulty  inspiration  (perverse  action  of  the 
vocal  cords)  can  easily  be  perceived  by  the  ear.  Weakness  of  the  respira- 
tory musculature  is  present  if  children  cannot  hold  their  breath  for  a  few 
seconds  and  cannot  expire  slowly  for  ten  to  fifteen  seconds.  Spasms  of  the 
larynx  can  be  established  by  auscultation;  they  can  be  seen  and  felt  in  the 
region  of  the  muscles  of  articulation.  The  various  forms  of  speech  should 
be  examined  into,  consisting  in  spontaneous  speech,  answers,  repeating, 
reading,  and  perhaps  reciting,  .singing,  and  whispering.  The  rate  of 
speech,  the  pitch  and  strength  of  the  voice  should  be  noted.  Accompany- 
ing movements,  accessory  words,  and  tics,  can  hardly  be  overlooked. 
A  general  physical  examination  is  also  of  great  importance. 

Differential  Diagnoitio. — PtammcrinR  might  be  considered  in  psy- 
chically  depressed    children,    Imt    stammering   distinctly    differs    from 
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stuttering  by  a  general  kind  of  fluency,  uninterrupted  by  incoordinated 
movements.  Stammering  is  a  mistake  in  the  pronunciation  of  certain 
sounds.  But  both  defects  may  occur  together,  and  stammering  which 
is  never  absent  may  be  the  only  apparent  defect  at  the  examination, 
while  stuttering  may  be  absent  for  the  time  being.  These  cases  require 
prolonged  observation.  The  differentiation  between  spluttering  and 
stuttering  may  be  more  difficult  if  a  splutterer  in  his  hasty  talk  becomes 
so  confused  as  to  be  prevented  from  finishing  his  sentence.  But  there 
are  no  spasms.  Should  the  latter  occiu*,  the  diagnosis  of  stuttering  is 
safe.  A  combination  of  both  forms  cannot  always  be  recognized  at  the 
first  examination,  but  the  presence  of  spasms  and  of  pararthric  dis- 
turbances, distortions  and  mutilations  of  syllables,  etc.,  is  proof  of  the 
complication  with  spluttering. 

Hysterical  stuttering,  which  in  its  outward  appearance  is  not  dis- 
tinguished from  the  genuine  form,  is  to  be  considered  in  older  children. 
Its  mode  of  development  together  with  other  hysterical  signs  will  point 
the  way  (see  p.  438).  Disorders  of  speech  resembling  stuttering  occur 
in  chorea,  progressive  paralysis,  and  multiple  sclerosis.  Stopping  be- 
tween syllables  in  the  last-named  disease  can  only  lead  to  errors,  if 
other  symptoms  are  absent.  The  respiration  curve,  however,  shows  no 
spasms.  It  has  already  been  mentioned  that  so-called  aphthongia  does 
not  really  differ  from  stuttering. 

The  prognosis  of  stuttering  is  one  of  the  most  difficult  problems  in 
this  affection,  the  most  experienced  being  liable  to  the  widest  errors. 
In  early  childhood  it  is  considered  more  favorable,  because  the  distiu^b- 
ance  of  coordination  has  not  been  of  long  standing  and  a  young  child 
will  easily  unlearn  the  habit  (see  p.  376).  The  somatic  and  psychic 
constitution  is  of  importance.  In  underfed,  wrongly  fed,  anaemic,  and 
sick  children  (epileptics)  the  prognosis  is  bad,  especially  if  for  external 
reasons  (poverty)  nothing  can  be  done  for  them.  The  same  applies  to 
seriously  degenerated  children,  their  energy  being  usually  insufficient  to 
support  our  therapeutic  measures.  Intelligence  is  a  favorable  factor, 
inasmuch  as  intelligent  children  have  a  greater  liking  for  learning,  but 
on  the  other  hand  less  sprightly  children  do  not  observe  the  defect  as 
much  and  are  not  so  easily  subject  to  linguophobia.  The  intelligence  of 
the  persons  about  the  children  is  far  more  important,  and  this  is  often 
sadly  wanting.  The  pedagogic  mistakes  which  are  here  committed  are 
almost  incredible.  There  are  not  only  exhortation,  scolding,  and  corporal 
punishment,  but  even  practising  of  the  most  astounding  ''difficult 
words/'  until  the  child  gets  thoroughly  frightened  and  stutters  more 
than  ever.  The  poorer  clai^e^es  do  not  trouble  at  all  about  the  training, 
and  the  better  ones  leave  it  to  the  servants,  which  amounts  to  the  same 
thing.     Over-  or  under-training  renders  the  prognosis  less  favorable^ 
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particularly  if  there  is  no  uniformity  of  treatment.  The  same  applies 
to  school  pedagogics,  although  generally  more  sense  prevails  here.  The 
confidence  and  attachment  of  a  stuttering  child  to  the  physician  and 
teacher  are  favorable  factors  in  the  prognosis.  For  the  same  reason 
there  is  hardly  any  chance  of  success  if  the  influence  of  the  surroundings 
is  detrimental. 

The  etiology  of  any  particular  case  of  stuttering  is  of  importance 
for  the  prognosis.  According  to  Gutzmann,  children  can  be  more  easily 
cured  who  commenced  stuttering  during  the  development  of  speech 
than  those  who  have  acquired  the  aflfection  later  by  imitation.  If  the 
disturbance  sets  in  after  acute  diseases  or  at  the  time  of  puberty,  and  is 
treated  early,  the  prognosis  is  more  favorable  than  in  cases  of  long 
standing. 

Among  the  various  forms  of  stuttering,  the  one  due  to  vocal  dis- 
turbances gives  the  worst  prognosis,  the  one  due  purely  to  respiratory 
irregularities  gives  the  best.  The  prognosis  is  less  favorable  in  children 
who  are  psychically  depressed  or  very  distracted.  But  any  apprehen- 
sions in  this  respect  should  be  withheld  from  the  patients.  It  is  also  an 
unfavorable  sign  if  the  change  of  timbre  and  whispering  does  not  exert 
any  influence  upon  the  lingual  disturbance. 

In  all  cases,  however,  the  prognosis  can  only  be  estabUshed  after 
carefully  pondering  the  results  of  the  examination  and  after  prolonged 
observation.    Caution  demands  reticence  for  the  time  being. 

Spontaneous  cures  will  occur.  They  are  rare  in  boys  and  demand 
unusual  energy,  while  in  girls  they  occur  more  frequently  during  the 
period  of  physical  development. 

Unsuccessful  attempts  to  effect  a  cure  render  the  prognosis  less 
favorable.  These  may  be  due  to  the  impatience  of  parents  who  dis- 
continue the  instructions  too  soon,  but  more  particularly  to  the  inter- 
ference of  quacks  who  promise  the  most  splendid  results  and  institute 
measures  the  uselessness  and  danger  of  which  are  unfortunately  not 
always  known  even  to  physicians. 

The  treatment  of  stuttering  is  one  of  the  most  difficult  tasks  in 
the  cure  of  lingual  disturbances  and  cannot  be  successfully  undertaken 
except  by  drawing  upon  the  resources  of  the  entire  medical  art.  Without 
medical  and  pedagogic  treatment  which  takes  into  account  all  the  ner- 
vous and  somatic  defects  and  ailments  of  stuttering  children,  the  mere 
therapy  of  practising  is  often  powerless. 

Kobrak  (as  well  as  Heilbronner)  has  laid  down  some  general  points 
on  the  therapy  of  stutterers,  based  upon  his  views  on  the  etiology  and 
pathogenesis.  '*  Psychic  arrest  should  receive  psychic  treatment  (sana- 
toria for  children) ;  deficient  intelligence,  which  often  consists  merely  in 
want  of  attention  and  concentration,  should  be  improved  by  suitable 
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pedagogic  treatment.  Defects  of  the  centres  of  speech  require  practis- 
ing; arrests  localized  in  the  peripheral  organs  of  speech  may  require 
operative  interference."  This,  however,  is  not  intended  to  be  a  hard- 
and-fast  rule.  ''The  treatment  has  not  the  significance  of  instruction, 
but  is  a  therapeutic  task  for  the  physician''  (Heilbronner) .  Where 
correct  treatment  cannot  be  carried  out  owing  to  the  surroundings,  the 
views  or  capabilities  of  the  parents,  the  child  should  be  placed  in  an 
institute.  The  disadvantage  of  so  doing  is  the  seclusion  and  imiformity 
of  life  which  deprives  the  stuttering  child  of  an  opportunity  to  exercise 
his  lingual  dexterity,  the  more  so  as  he  is  kept  away  from  all  psychic 
emotions.  On  the  other  hand,  the  necessary  pedagogic  and  dietetic 
measures  can  be  better  observed  in  an  institute.  Recently,  Gutzmann 
has  again  referred  to  the  importance  of  this  point,  although  it  was  well 
known  to  our  remote  predecessors,  but  disregarded  in  the  nineteenth  cen- 
tury. The  treatment  of  nervousness,  anaemia,  constipation,  etc.,  cannot 
be  entered  into  in  detail  at  this  place.  More  detailed  information  on  this 
point  has  been  supplied  by  Schlossmann  and  Sonmierfeld  in  vol.  i  and 
by  Pfaundler  in  vol.  ii  of  this  Handbook.  It  may,  however,  be  mentioned 
that  undernourished  stutterers  of  the  poorer  classes  should  receive  an 
invigorating  diet,  supported,  if  necessary,  by  medication  (iron,  levico 
water,  cod-liver  oil),  while  wrongly  fed,  pale,  and  lean  children  of  the 
better  classes  should  receive  a  bland,  non-irritating  diet.  The  latter 
class  of  patients,  who  are  usually  overfed  with  meat  and  eggs,  and  possibly 
receive  alcohol  as  a  tonic,  usually  suflFer  from  chronic  constipation,  and 
will  not  only  do  very  well  on  a  vegetable  diet,  but  may  even  spontan- 
eously lose  their  lingual  distiu*bance,  while  practising  alone  would  have 
scarcely  any  eflfect. 

Chronic  constipation  should,  of  course,  be  removed  by  suitable 
diet  and  gymnastics. 

Sensible  parents  are  soon  convinced  of  the  usefulness  of  this  plan 
and  carry  out  a  proper  diet.  A  boy  I  had  treated  eight  years  ago  and 
who  is  subject  to  periodical  slight  relapses  is  given  this  diet  on  each 
such  occasion,  after  which  speech  is  at  once  corrected  to  the  satisfac- 
tion of  the  parents. 

Stuttering  is  no  indication  for  the  removal  of  the  tonsils  or  for  nasal 
operations.  Should  such  become  necessary,  it  had  better  be  done  imder 
anaesthesia  C' twilight*'  ether  sleep;  Spitzy,  vol.  v,  p.  5)  or  under  careful 
local  anaesthesia  after  Ruprecht.  Nearly  all  authors  have  observed  that 
adenotomy  may  effect  considerable  improvement  in  mouth-breathers, 
but  it  is  a  rare  occurrence. 

I  have  observed  only  once  the  ''awakening"  of  a  nine-year-old  back- 
ward girl  after  this  operation,  which  was  followed  by  rapid  disappearance 
of  the  lingual  defect  after  a  few  lessons  had  been  given  in  practising. 


428  THE  DISEASES  OF  CHILDREN 

Mild  hydropathic  measures  are  recommended  by  Gutzmami  as  a 
general  treatment  of  the  underlying  affection,  consisting  of  friction  with 
tepid  water  or  at  room  temperature,  long  baths,  but  no  cold  baths  or 
douches.  Pure  air,  curative  treatment,  if  possible  in  vacation  colonies 
or  forest  schools,  are  beneficial.  As  to  medication,  the  bromides  are 
seldom  indicated  in  children.  I  like  to  prescribe  infusiun  valeriansB  with 
good  symptomatic  results,  which  help  three-  or  four-year-old  stutterers 
over  their  difficulties  and  therefore  have  a  exudative  value.  The  type  of 
sleep  of  these  children  requires  insisting  upon  sufficiently  long  hours, 
going  to  bed  in  good  time,  and  rest  before  meals  in  school  children,  if 
they  require  such.  Masturbation  has  been  discussed  by  Thiemich  in 
this  Handbook,  I.  c.  Electricity  has,  according  to  Gutzmann,  none  but 
suggestive  value.  He  rightly  regards  hypnotism  as  quite  objectionable 
m  children. 

If,  to  take  a  case  mentioned  by  Gutzmann,  a  girl  of  eleven  is  hjrpno- 
tized  several  times  a  week  for  a  stretch  of  four  years,  exacerbation  of  the 
trouble  cannot  cause  siuprise.  I  had  to  treat  a  boy  of  eleven  who  had 
been  hypnotized  every  other  day  when  seven  years  old,  and  once  a 
week  at  the  age  of  eight,  although  his  lingual  defect  grew  constantly 
worse.  He  was  a  typically  distracted  stutterer  (primary  atactic  form) 
with  tics,  and  who  nevertheless  yielded  to  sensible  therapy  without  any- 
particular  difficulties.  Troenmier,  who  is  an  advocate  of  hypnotism, 
reported  only  adult  cases.  Steiner  used  hypnotism  in  conjunction  with 
practice  exercises  and  found  that  hypnotism  had  no  influence  on  the 
result,  which  was  the  same  as  in  non-hypnotized  cases.  There  was  the 
same  percentage  of  cures. 

On  the  other  hand,  sensible  psychotherapy  which  takes  into  account 
the  etiology  of  the  case,  the  psychic  life  and  temperament,  is  of  inesti- 
mable value.  Psychic  training  is  to  be  preferred  to  direct  suggestion. 
Stuttering  children  should  be  met  with  great  calnmess  and  indefatigable 
patience  in  view  of  their  uncertainty  and  fright,  so  that  they  may  gain 
confidence  in  the  physician  and  in  themselves.  Parents  and  teachers 
alike  must  display  an  unshakably  even  temper.  Should  there  be  diffi- 
culties in  the  way  in  this  respect,  the  child  should  be  removed  from 
school  or  home  for  months.  No  doubt  there  are  many  stuttering  children 
who  have  been  badly  or  wTongly  brought  up  and  whose  lingual  defect 
will  be  improved  or  suppressed  by  increased  attention.  These  distracted 
patients  should,  according  to  Gutzmann,  be  treated  with  calm  severity, 
but  not  with  unfriendliness  or  scolding.  Severity,  wrongly  applied,  may 
do  more  harm  than  too  much  kindness.  Liebmann  indeed  comes  to  the 
extreme  conclusion  that  in  the  treatment  of  stutterers  it  is  less  a  question 
of  the  method  employed  than  of  the  personality  of  the  physician. 
(Neumann,  vol.  i,  p.  254.) 
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The  object  of  the  special  treatment  is  to  practise  phywologically 
correct  speaking.  Gutzmann  states  particularly  that  this  should  be 
done  on  physiological  principles  and  that  consequently  "Gutzmann's 
Method  "  should  not  be  spoken  of  as  a  cut-and-dried  measure. 

The  curative  plan  worked  out  by  A.  Gutzmann  has,  of  course,  to  be 
adapted  to  each  individual  case.  His  principles  are  the  following: 
"The  movements  necessary  in  speaking  must  be  consciously  and  physi- 
ologically practised,  suppressing  all  accompanying  movements.  The 
act  of  speaking  should  then  take  place  unconsciously  without  any  par- 


ticular attention  being  paid  to  it."  Respiration,  phonation,  and  articula- 
tion are  carefully  practised  just  as  they  are  used  in  speaking. 

(1)  The  object  of  the  respiratory  exercises  is  to  accustom  the  child 
to  correct  breathing  for  speaking  purposes,  consisting  in  deep,  short, 
noiseless  inspiration,  not  pumping  the  lungs  full  to  their  utmost  extent, 
and  very  slow,  soft  expiration.  Audible,  snapping  inspiration  (perverse 
action  of  the  vocal  cords),  accompanying  movements  like  raising  the 
shoulders,  straining  the  abdominal  muscles,  raising  the  tongue  and  cut- 
ting grimaces  are  to  be  avoided  (Figs.  71  and  72). 

The  respiratory  exercises  may  be  combined  with  gymnastics.    Inter- 
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polation  of  pauses  in  expiration,  which  are  not  to  be  interrupted  by 
slight  inspirations,  is  practised  to  get  accustomed  to  the  pauses  indicated 
in  speaking  (Fig.  73).  The  respiratory  exercises  are  controlled  by  the 
child  placing  his  hands  against  the  sides  of  the  thorax  and  observing 
himself  before  a  mirror.  It  is  often  advisable  to  have  the  exercises  gone 
through  with  the  upper  part  of  the  body  undressed,  so  that  wrong  move- 
ments may  be  the  easier  observed.  Pneumographic  pictures  taken  from 
time  to  time  will  demonstrate  any  progress  made.  The  following  dia- 
gram will  illustrate  the  scheme  of  respiration;  the  vertical.line  indicates 
inspiration  and  the  horizontal  one  expiration. 


(2)  In  order  to  fuse  a  complicated  coordination,  such  as  onset  of  voice 
and  initial  vowel,  it  is  advisable  to  practise  the  various  components  of  pho- 
nation  separately  and  then  to  practise  their 
fusion  so  as  to  build  up  the  movements 
necessary  for  coordination.  This  applies 
particularly  to  vocal  stuttering.  Thus,  from 
aspirating  with  an  open  glottis  we  pass  on  to 
whispering  with  a  closed  vocal,  and  open 
respiratory,  glottis  (see  p.  377),  and  finally 
to  the  actual  onset  of  the  voice  in  various 
vowel  postions.  Later,  transition  is  prac- 
tised direct  from  whispering  or  aspiration  to 
the  actual  voice.  Next  comes  the  soft  initial 
sound  which  is  more  difficult  to  produce  by 
the  stutterer  than  the  hard  one.  The  voice 
should  be  pitched  low,  as  in  all  exercises ;  the 
intensity  of  the  voice  may  be  very  slight  at  first.  The  vocal  exercises  ar« 
combined  with  the  above  respiratory  exercises.    For  instance: 


Breath       Whispering 
h      Brralh  or     a 

WhisiKTing 
ha  Pause      a 

WhiBpering 


(Compare  Fig.  73,) 
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(3)  Exercises  in  Articulation:  Consonants,  too,  may  have  to  be 
practised  before  the  mirror,  first  without  uttering  a  sound,  then  as  a 
whisper,  and  finally  in  conjunction  with  respiration  and  voice  practice. 

The  explosive  sounds  should  be  followed  by  an  aspirate,  and  the 
persistent  sounds  (which  are  usually  friction  sounds)  are  practised  first 
without  and  then  with  voice,  and  stretched.    For  instance : 

p    ha 


Jia- 


v. 


The  length  and  kind  of  exercise  depend  upon  each  individual  case. 
If  no  difficulties  are  encountered,  which  is  often  the  case,  it  will  be  useful 
to  pass  on  to  words  and  small  sentences  with  correct  respiration  and  long 
vowels.  They  are  first  spoken  in  a  monotonous  tone,  following  each 
other  monodynamically  without  interruption.  The  intention,  however, 
is  not  to  teach  artificial  speech,  devoid  of  all  musical  and  dynamic  accent, 
and  it  is  necessary,  therefore,  to  adopt  the  natural  rhythm  at  an  early 
date  without,  however,  relinquishing  the  other  exercises.  Reading  exer- 
cises, repeating  stories  in  short,  simple  sentences,  answering  questions, 
free  narration  of  events,  and  conversation  will  bring  the  child  step  by 
step  to  fluent,  formal,  and  technically  correct  language.  The  best  and 
quickest  way  to  achieve  this  result  depends  upon  each  case,  especially 
upon  the  etiological  factors.  Practising,  however,  not  only  brings  about 
physiologically  correct  speaking,  but  also  directs  expectation  away  from 
the  conception  of  sounds  to  the  technique  of  the  language  and  to  the 
parts  already  learned  by  practising,  which  amounts  to  correction  of  the 
lingual  movements.  The  former  uncertainty  and  hesitancy  are  sup- 
planted by  conscious  certainty,  based  upon  knowledge.  This  psycho- 
therapeutic aspect  of  the  exercises  is  usually  overlooked  or  underesti- 
mated. *' Psychic  depression  disappears  under  the  influence  of  better 
achievements.  *' 

A.  Gutzmann  smnmarizes  all  the  important  points  in  a  dozen  rules. 
Liebmann  rejects  separate  exercises  and  at  once  starts  with  the  ordinary 
language,  to  be  spoken  slowly,  without  rhythm  and  with  long  vowels. 
This  is  quite  possible  in  a  niunber  of  cases.  But  that  is  no  reason  why 
exercises  should  be  entirely  discarded  which,  in  my  opinion,  are  absolutely 
necessary  in  a  number  of  cases.  Liebmann's  general  advice,  however,  is 
good,  viz.:  selection  of  the  material  from  school  books,  no  scolding, 
getting  accustomed  to  strangers  and  new  surroundings  while  speaking. 

The  treatment  will  occupy  at  least  two  to  three  months,  and  often 
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more.  After  the  regular  instructions  have  terminated,  the  child  should 
be  seen  from  time  to  time  to  incite  him  to  progress.  Intermittent  re- 
lapses occur  often,  but  are  of  no  importance. 

It  is  unmtelligible  how  liebmann  can  find  an  average  course  of 
four  weeks  sufficient,  and  Gutzmann  correctly  observes  that  ''it  is,  of 
course,  impossible  to  correct  in  two  to  four  weeks  a  faulty  coordination 
which  has  existed  for  a  number  of  years  and  to  establish  a  new  coordina- 
tion instead."  The  daily  exercises,  however,  should  not  exceed  one-half 
to  one  hour. 

As  to  the  results  of  the  treatment,  Gutzmann  reports  cures  in  about 
80  per  cent,  of  his  private  patients,  failures  in  2  per  cent,  and  improve- 
ment in  the  rest.  The  relapses  which  have  come  to  his  knowledge 
gradually  receded  from  10  to  2  per  cent.,  ever  since  he  has  introduced 
the  system  of  further  control.  In  his  public  courses  (comprising  1390 
cases)  there  were  72  per  cent,  of  cures,  23.6  per  cent,  of  improved  and 
3.7  per  cent,  of  negative  cases.  Troemmer,  who  has  treated  twenty 
adults  with  hypnotism,  has  only  had  20  per  cent,  of  cures.  Ziehen 
doubts  the  success  of  treatment  altogether. 

Whenever  parents  are  so  much  wanting  in  intelligence  as  to  become 
impatient  about  the  slow  progress  or  apparent  initial  failure  and  to 
interfere  with  the  system  of  instructions,  threatening,  scolding  or  punish- 
ing the  child,  and  looking  upon  every  mistake  as  a  relapse,  then  of  course 
all  therapy  is  powerless  and  it  is  better  to  abandon  the  case  if  such  resist- 
ance cannot  be  overcome.  Few  people  are  aware  of  the  fact  that  stut- 
tering is  not  an  evil  habit,  but  an  aflfection  which  it  is  very  difficult  to 
cure.  For  this  reason  they  prefer  the  service  of  quacks  who  make  a 
verbal  promise  of  a  complete  cure  in  the  shortest  possible  time.  In- 
stead, however,  of  entering  into  a  binding  contract  to  that  eflfect,  they 
merely  produce  a  statement  for  services  to  be  rendered,  according  to 
which  the  victim  has  to  pay  an  exorbitant  sum  for  a  certain  number  of 
lessons  and  a  queer-looking  apparatus.  T\Tioever  is  not  versed  in  the 
law  will  not  notice  the  trick.  There  will  be  great  difficulty  in  proving 
an  intentional  fraud  and  the  only  remedy  at  the  disposal  of  the  victim 
is  to  attempt  by  judicial  proceedings  to  have  the  validity  of  the  contract 
set  aside  as  having  been  obtained  under  false  pretences  and  being  against 
equity. 

Prophylaxis. — In  order  to  prevent  stuttering,  it  is  necessary  to 
superintend  the  lingual  development  from  the  time  when,  aside  from 
lallation  and  playful  production  of  sounds,  the  imitation  of  our  voice 
commences.  Occupation  of  the  child,  explaining  good  picture  books, 
adapting  our  language  to  his  level,  but  not  to  his  unskilfulness,  are  the 
means  to  prevent  an  undue  disproportion  between  a  desire  to  talk  and 
the  phonetic  and  syntactic  al)ility.     As  the  time  approaches  where  a 
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number  of  words  reach  the  threshold  of  language  and  mtelligence,  the 
child  will  unconsciously  make  a  selection  from  the  bountiful  material 
at  his  disposal,  for  which  partly  phonetic  diflBculties  and  to  a  still  greater 
part  the  requirements  of  his  stage  of  development  are  the  deciding 
points  (see  p.  366).  It  is  necessary  to  provide  for  a  large  material  to 
select  from,  because  the  child  can  only  comprehend  certain  parts  of 
what  is  said.  *'The  child  must  have  water  to  swim  in.*'  This  material, 
however,  should  be  within  reasonable  bounds  and  adapted  to,  not  imi- 
tating, *'the  phase  of  development  in  accentuation,  rhythm,  gestures, 
vocabulary,  form,  and  syntax.  *'  Therefore,  children  should  be  spoken 
to  not  after  the  manner  of  nurse  girls,  nor  with  the  mistakes  of  infantile 
talk,  nor  in  Uterary  perfection,  but  slowly,  musically,  distinctly,  in 
short,  simple  sentences.  Dialect  is  not  objectionable;  even  the  sounds  of 
dialects  are  pure  after  their  kind.  According  to  Stem,  the  material 
should  be  so  confined  that  ''by  its  multitude  it  will  not  disappear  from 
the  mental  vision  and  stifle  the  impulse  to  imitation.'* 

But  what  shall  we  say  if  a  four-year-old  child — of  course,  an  only 
one — whom  I  was  called  in  to  see  on  account  of  stuttering,  is  able  at 
the  age  of  S}/^  to  recite  the  first  verses  of  one  of  Schiller's  poems,  knows 
by  heart  several  songs  and  some  particularly  difficult  words,  with  which 
to  express  himself — at  Goethe's  time  one  would  have  said,  to  prostitute 
himself — after  dinner!  And  many  sounds  could  only  be  stammered. 
Such  silly,  parrot-like  performances,  without  the  slightest  mental 
foundation,  are  unfortunately  called  ''charming"  in  certain  strata  of 
our  society. 

Games  with  simple  little  verses  or  songs,  such  as  are  provided  by 
Froebel  and  others,  serve  a  better  purpose  and  are  better  liked.  Gutz- 
mann  advises  not  only  to  superintend  the  development  of  speech,  but 
also  muscular  skill,  especially  the  muscles  of  articulation.  It  is  a  pleasure 
for  children  to  learn  clicking  sounds,  humming  with  the  Ups,  blowing 
(on  a  watch),  etc.  Great  caution  is  in  order  where  there  is  stuttering  in 
the  family. 

After  a  child  has  once  commenced  to  repeat  sounds  or  syllables  and 
then  stops  at  difficult  words,  he  should  be  helped  by  slow  and  correct 
enunciation,  thus  inciting  him  to  considerate  speaking.  This  can  be 
best  accomplished  when  looking  at  a  picture  book  or  playing.  It  would 
be  entirely  out  of  place  to  laugh  at  their  undeveloped  skill,  while  they 
make  every  effort  to  wrestle  with  the  difficulty.  By  telling  Uttle  stories 
and  having  them  repeated,  the  commencing  defect  will  slowly  disappear. 
In  connection  therewith,  attention  should  also  be  paid  to  correct  res- 
piration. All  theoretical  exercising  and  school-mastering  is  wrong.  For 
this  reason,  Liebmann  correctly  warns  against  fathers  and  tesir 
have  read  books  on  stuttering. 

Vol.  VII.— 28 
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Stutterers,  stammerers,  and  splutterers  in  the  vicinity  are  a  great 
danger  for  predisposed  children.  True,  they  cannot  always  be  removed, 
especially  when  the  child's  own  parents  are  concerned,  and  to  remove 
the  child  from  the  family  will  only  rarely  succeed.  Intercourse  with 
stuttering  playmates,  however,  should  be  curbed. 

The  neuropathic  basis  of  stuttering  likewise  requires  careful  proph- 
ylaxis, in  regard  to  which  I  must  refer  to  Thiemich,  L  c.  Unfortu- 
nately, the  physician  is  often  called  in  too  late,  after  the  parents  have 
made  one  mistake  after  the  other.  I  will  here  only  brand  one  of  the 
latter  which  is  particularly  pernicious  for  stuttering  children,  and  that 
is  the  fright  inculcated  by  threatening  with  the  ** black  man"  and  similar 
pedagogic  monstrosities.  (Compare  Bendix,  this  Handbook,  vol.  i,  p.  226, 
and  Pfaundler,  vol.  ii,  p.  233.)  For  prophylaxis  in  the  school,  see 
Chapter  V. 

2.  DISORDERS  OF  SPEECH  AT  PUBERTY. 

Stuttering  at  the  time  of  puberty  is  chiefly  influenced  by  approach- 
ing maturity,  and  it  has  been  thought  well  to  review  the  characteristic 
forms  of  that  period  with  special  reference  to  prognosis  and  therapy. 
Lichtinger  writes:  "If  stuttering  has  occurred  at  the  time  of  puberty, 
it  becomes  a  matter  of  importance  to  pay  particular  attention  both  to 
the  defect  of  stuttering  and  to  the  genital  system."  The  striking  fact 
that  stuttering  disappears  in  girls  at  the  time  of  puberty,  while  in  boys  it 
not  only  fails  to  disappear,  but  may  even  originate  at  that  period,  is 
explained  by  Gutzmann  by  the  fact  that  girls  develop  at  that  time  the 
costal  type  of  respiration  which  is  controlled  by  muscle  and  will.  Fur- 
thermore, the  greatest  increase  in  height  in  young  women  occurs  three 
years  earlier  than  in  boys,  in  whom,  consequently,  the  manifestations  of 
puberty  with  considerable  laryngeal  changes  and  vocal  disturbances 
coincide  with  the  greatest  increase  in  height  at  the  age  of  fifteen.  (For 
further  details,  see  Seitz,  this  Handbook,  vol.  ii,  p.  111.)  Injections  will 
occur  at  the  vocal  cords  of  boys  which  may  attain  to  such  high  degrees 
as  to  assume  the  flesh-red  appearance  of  acute  laryngitis.  They  cause 
disturbances  of  the  voice  which  may  give  rise  to  spastic  disorders  of 
speech  owing  to  vocal  difficulties. 

Acute  stuttering  in  puberty  of  this  kind  was  first  described  by  Gutz- 
mann, who  then  mentioned  seventeen  cases. 

Symptomatology. — This  form  of  stuttering  does  not  really  differ 
from  the  ordinary  form,  but  it  is  characterized  by  the  sudden  onset  and 
the  prevalence  of  psychic  symptoms.  It  very  often  sets  in  with  a  short 
period  of  aphasia  which  is  caused  by  a  failure  of  the  vocal  organs  to  act. 
Whispering  is  also  disturbed  in  a  peculiar  manner.  Stuttering  in  puberty 
s  been  more  frequently  observed  in  boys  than  girls,  while  the  reverse 
he  case  in  stuttering  due  to  hysteria. 
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In  one  of  Gutzmann's  patients,  a  young  woman  of  seventeen,  the 
disturbance  suddenly  appeared  under  the  picture  of  aphthongia,  after 
the  voice  had  ah-eady  been  disturbed  by  puberty.  Speech  set  in  with  a 
retching  movement  of  deglutition,  during  which  speaking  and  whispering 
were  impossible.  The  spasms  ceased  after  two  minutes,  when  the  patient 
was  able  to  speak  fluently,  but  hastily  and  with  spluttering.  At  the 
same  time  there  was  disturbance  of  the  voice.  Gutzmann's  seventeen 
cases  included  only  one  girl.  There  is,  besides,  a  case  of  A.  Schwarz,  a 
girl  of  thirteen,  which  has  also  been  reported  under  the  heading  of  aph- 
thongia. Another  case  was  reported  by  Weidemann,  of  Ebstein's  clinic, 
as  stuttering  aphasia  which  occurred  in  a  girl  of  fourteen,  who  formerly 
spoke  normally.  The  onset  of  aphasia  was  quite  sudden,  except  in 
singing,  which  was  not  disturbed.  There  was  no  dread  of  talking.  Frontal 
headache  and  some  vomiting.    No  other  findings.    Rapid  cure. 

The  diagnosis  is  somewhat  difficult  in  this  period,  because  hys- 
terical conditions  have  to  be  taken  into  account,  unless  the  entire  mani- 
festation of  stuttering  at  puberty  is  to  be  classed  as  hysteric.  Bruns 
seems  to  include  all  these  cases  in  mono-symptomatic  hysteria.  In  one 
of  Gutzmann's  cases  the  disorder  occurred  as  first  symptom  of  an  affec- 
tion of  the  cerebral  cortex  or  cerebral  tumor. 

The  prognosis  is  favorable.  It  would  be  wrong,  however,  to  rely 
upon  a  spontaneous  cure,  as  permanent  stuttering  may  develop  after 
all,  unless  measures  are  taken  to  prevent  it. 

Treatment. — Treatment  is  practically  the  same  as  in  ordinary 
stuttering,  but  the  psychic  aspect  is  of  particular  importance.  In  boys 
the  correct  deeper  timbre  should  be  practised.  Weidemann  reports  a 
case  which  was  cured  in  a  week  under  rest  in  bed  in  the  hospital  (!)  and 
laxatives. 

As  to  prophylaxis,  the  above  remarks  again  hold  good,  but  the 
vocal  disturbances  of  puberty  should  be  taken  into  account  (see  p.  468). 

Aside  from  real  stuttering,  there  is  often  at  the  time  of  puberty  a 
certain  laxity  of  articulation  (fatigue)  which  impairs  the  distinctiveness 
of  the  language.  Rapid  speaking  easily  leads  to  stumbling,  which  is 
practically  analogous  to  spluttering.  There  is  also  distinct  vacillation 
of  the  voice.  Caution  is  necessary  not  to  confuse  these  manifestations 
with  incipient  bulbar  symptoms. 

Lingual  abulia  in  puberty  is,  according  to  Liebmann,  a  disturbance 
which  should  be  included  in  expectant  neuroses  of  speech.  A  girl  of 
thirteen  was  suddenly  deprived  of  speech,  and  there  was  a  sensation  of 
angor.  Enunciation  of  the  first  word  was  difficult.  The  first  menstrua- 
tion occurred  at  the  age  of  fifteen,  at  which  time  the  same  manifestations 
occurred  in  writing.  She  could  not  write  on  a  sheet  of  paper  placed 
before  her,  but  was  able  to  do  so  on  a  slip  lying  by  the  side  of  it.    Later, 
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she  underwent  the  same  experience  m  piano  playing.  Otherwise,  Lieb- 
mann  found  nothing  pathological  and,  above  all,  no  spasms.  The  patient 
was  *^ psychically  absolutely  normal''  (?). 

Treatment  by  practising  yields  good  results  in  these  conditions, 
which,  besides,  have  also  been  described  in  yoimger  children.  The 
differential  diagnosis  has  been  dealt  with  in  the  following  chapter. 

3.  DISORDERS  OF  SPEECH  IN  FUNCTIONAL  DISEASES  OF  THE  NERVOUS  SYSTEM 

These  disorders  do  not  present  a  complete  symptom-complex,  and 
their  pathology  and  therapy  may  therefore  be  dispensed  with.  But  a 
description  will  be  given  of  the  disorders  of  speech  in  chorea  minor, 
epilepsy,  maladie  des  tics,  and  hysteria,  as  well  as  in  congenital  psychosis 
(weak-mindedness),  following  the  order  of  functional  diseases  of  the 
nervous  system  as  described  by  Thiemich  in  vol.  iv  of  this  Handbook. 

4.  DISORDERS  OF  SPEECH  IN  CHOREA  MINOR 

The  motor  disturbance  in  chorea  is  characterized  by  irregular 
spastic  respiration  (atactic  respiration),  the  words  being  forced  out  and 
suddenly  interrupted,  ''cut  in  two,  as  it  were''  (H.  Stem).  These  dis- 
orders are  more  striking  when  the  diaphragm  is  strongly  involved;  the 
respiratory  curves  are  then  similar  to  stuttering. 

The  voice  is  weak  and  fails  easily.  Retention  of  the  same  pitch  and 
intensity  is  impossible.  Twitching  of  the  laryngeal  muscles  is  but 
rarely  observed. 

Disturbance  of  articulation  dominates  the  picture,  especially  spastic 
movements  of  the  tongue  which  cause  clicking  and  sipping  sounds.  The 
tongue  may  be  thrown  about  in  the  mouth.  These  involuntary  move- 
ments lead  to  disorders  of  speech  that  have  some  similarity  with  stutter- 
ing, but  render  speech  less  distinct.  It  may  be  severe  enough  to  prevent 
children  from  speaking  altogether  for  a  time,  which  would  really  amount 
to  anarthria  on  the  basis  of  peripheral  arrest  of  motion. 

5.  DISORDERS  OF  SPEECH  IN  EPILEPSY 

Probably  the  longest  known  symptom  is  motor  aphasia  in  the  form 
of  aura  and  of  post-epileptic  disturbances  of  uncertain  duration.  Word- 
deafness,  which  in  light  cases  may  be  confused  with  dysacusis,  occurs 
less  often. 

Wildermuth  reports  a  case  of  complete  sensory  aphasia  in  a  nine- 
year-old  epileptic.  I  observed  in  a  boy  of  the  same  age  partial  word- 
deafness  of  a  changeable  extent,  which  became  worse  after  a  paroxysm. 
There  was  also  literal  ataxia  owing  to  disturbed  innervation  of  the 
facialis  and  hypoglossus  regions,  which  improved  after  practising  on 
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each  occasion.  The  child  was  regarded  as  hard  of  hearing  and  could 
understand  speech  better  when  simultaneously  reading  off  the  face,  but 
nevertheless  could  understand  whispering  at  a  distance  of  at  least  thirteen 
to  seventeen  feet,  provided  he  was  familiar  with  the  subject.  There  was 
slight  hesitancy  in  repetition.  The  latter  manifestation  caused  the 
mistaken  diagnosis  of  dysacusis  in  another  epileptic  boy  of  six  years, 
who  suffered  from  petit  mal,  and  stopped  after  the  first  figures  repeated 
at  the  examination;  he  then  failed  to  hear  any  more.  Nor  did  he  imder- 
stand  whispered  words  which  were  of  no  interest  to  him,  while  words 
like  '* Christmas  tree'*  and  ^* apple  cake,''  pronoimced  in  cheerful  accents, 
were  correctly  repeated  at  a  distance  of  seventeen  feet. 

Amnestic  aphasia  with  paraphasia  has  so  far  only  been  described 
in  adults,  but  echolalia  may  be  supposed  to  occur  in  gravely  epileptic 
children,  also  pronounced  perseveration,  meanmg  arrest  m  the  process  of 
perception.  Verbigeration  with  primordial  delirium  is  a  *' psychopathic 
distm^bance  in  which  patients  repeat  to  themselves  meaningless  phrases 
in  the  apparent  character  of  speech"  (Kahlbaum).  This  does  not  seem 
to  occur  often  in  children. 

There  may  be  disturbance  of  speech,  rhythm  and  accents  of 
speech  which  then  sounds  drawling,  heavy,  monotonous,  or  tired. 
'^The  epileptic  sticks,  where  the  paralytic  stumbles.''  At  the  same 
time,  there  is  literal  and  syllabic  ataxia  as  a  sequel  to  disturbed  coordi- 
nation of  the  articulating  muscles.  In  children  there  will  be  perma- 
nent dysarthric  disorders  following  epileptic  aphasia.  Similar  disturb- 
ances, however,  also  occur  after  bromide  poisoning.  It  is  questionable 
whether  genuine  stuttering  will  occur  in  consequence  of  epilepsy, 
although  there  are  stuttering  epileptics  whose  lingual  defect  is  exacer- 
bated after  each  paroxysm,  or  it  will  return  if  during  the  intervals  it 
had  disappeared. 

The  monotony  of  the  voice  in  epileptics  has  been  described  by 
Scripture  as  an  **  epileptic  voice  sign."  The  vowel  curves,  which  normally 
rise  and  fall  according  to  the  changes  in  the  dynamic  accent,  are  much 
more  uniform  in  epileptics.  Thus  the  intensity  of  the  voice  does  not 
vacillate  in  any  one  particular  vowel. 

6.  DISORDERS  OF  SPEECH  IN  MALADIE  DES  TICS  (FACIAL  SPASMS) 

Some  details  on  the  relationship  between  this  disease  and  stuttering 
have  been  given  on  p.  422.  Von  Sarbo  mentions  a  few  more  peculiari- 
ties as  to  the  manner  of  talking  affected  by  ''tiqueurs."  They  are  in 
the  habit  of  interpolating  stereotyped  words  or  sounds  from  time  to 
time,  which,  however,  is  also  observed  in  other  nervous  individuals. 
Small  words  like  *'well,"  **and  then,"  which  are  used  by  stutterers  to 
get  over  a  difficulty,  do  not  occur  often  in  children.    I  was  struck,  there- 
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fore,  when  a  stuttering  boy  with  facial  tic  used  the  same  with  great 
frequency.  The  real  tics,  however,  are  words  or  sentences  exploded 
under  compulsion,  which  are  perfectly  meaningless  in  connection  with 
the  sentence  they  interrupt.  Furthermore,  these  patients  are  in  the 
habit  of  repeating  words,  exclamations,  and  sentences  under  compulsion, 
in  spite  of  the  greatest  effort  to  repress  them.  There  is  also  compulsory 
enunciation  of  imarticulated  soimds  or  soimd-combinations,  or  over- 
extension of  certain  vowels,  and  in  children,  though  rarely,  there  occur 
compulsory  exclamations  of  offensive  and  indecent  words  (copralalia). 

7.  DISORDERS  OP  SPEECH  IN  HYSTERIA 

(1)  The  principal  disorder  of  speech  in  hysteria  is  the  sudden  stop 
after  a  shock  or  paroxysm.  A  distinction  has  been  made  between  hys- 
terical aphasia  and  hysterical  mutism.  Individuals  suffering  from 
hysterical  aphasia  can  usually  utter  a  few  syllables,  they  are  not  aphonic 
and  exhibit  but  slight  mimic.  There  are  often  defective  intelligence  and 
objection  to  writing.  Those  suffering  from  hysterical  mutism,  however, 
can  neither  form  sounds,  nor  can  they  whisper,  and  are  therefore  abso- 
lutely aphonic;  their  mimic,  intelligence  and  writing  ability,  however, 
are  neither  arrested  nor  disturbed. 

Saupiquet  has  shown  by  a  large  number  of  cases  that  hysterical 
aphasia  may  imitate  the  genuine  form  in  nearly  all  points  (alexia, 
agraphia,  paraphasia) ,  which,  *  however,  is  relatively  rare  in  childhood. 
According  to  him,  the  expression  ''mutism"  should  only  be  applied  to 
depressive  hysterical  aphasia  {mutisme  depressive)  ^  the  very  affection 
which  in  childhood  seems  to  occur  more  frequently  than  the  other 
forms  which  only  resemble  genuine  aphasia. 

Dumbness  occurs  quite  unexpectedly  in  boys  as  well  as  girls,  for 
instance  at  night,  and  disappears  just  as  rapidly  or  changes  into  whisper- 
ing or  stuttering.  ''The  patient  is  more  dumb  than  one  suffering  from 
aphasia,''  says  Oppenheim,  but  he  can  read  without  difficulty. 

A  case  of  Schubert's  (Siemerling's  clinic)  is  remarkable.  A  boy  of 
thirteen,  who  had  spoken  both  Danish  and  German,  knew  only  Danish 
after  recovery  from  influenza,  he  having  completely  forgotten  his 
German.  There  was  also  hyperalgesia.  Suggestive  therapy  with  fara- 
dization and  methodic  exercises  effected  a  rapid  cure. 

Gutzmann  called  attention  to  true  hysterical  mutism  in  typhoid 
fever. 

(2)  Hysterical  stuttering,  or,  as  H.  Stern  has  it,  "stuttering  in 
hysteria,"  is  not  distinguished  in  any  way  from  ordinary,  genuine  stut- 
tering and  has,  therefore,  to  be  diagnosticated  from  the  anamnesis  and 
the  presence  of  other  hysterical  symptoms.  It  is  a  rare  distm^bance  and 
occurs  preferably  at  puberty,  so  that  it  will  be  difficult  to  differentiate 
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it  from  stuttering  of  puberty.  It  is  caused  by  ''primary  disturbance  of 
innervation  of  cortical  motor  fimction  or  by  pathological  arrest  of  the 
impressions''  (Gutzmann). 

It  also  occiUTS  suddenly  and  often  as  an  early  or  consecutive  symp- 
tom of  hysterical  mutism  and,  judging  by  the  literature,  occurs  more 
frequently  in  girls  than  in  boys,  while  in  stuttering  of  puberty  the  reverse 
is  the  case.  Spasms  can  be  found  in  all  the  regions  of  the  musculature 
of  the  organs  of  speech,  just  as  in  ordinary  stuttering.  Binswanger 
states  that  hyperalgesia  is  never  absent,  even  if  no  other  symptoms  of 
hysteria  can  be  found.    Intermissions  seem  to  be  rare. 

It  would  seem  that  authors  call  stuttering  in  girls  at  puberty 
hysterical,  and  that  in  boys  stuttering  of  puberty. 

Greidenberg  observed  hysterical  stuttering  in  a  girl  of  thirteen, 
who  stuttered  when  the  conversation  tmned  upon  her  defect,  but 
never  when  indifferent  things  were  the  subject  of  conversation.  Von 
Sarbo  observed  in  one  of  his  cases  stuttering  while  whispering  and  sing- 
ing. He  also  calls  cases  of  aphthongia  mono-symptomatic  hysteria 
except  where  there  is  ordinary  stuttering.  Gutzmann  reported  the  case 
of  a  boy  of  thirteen  who  did  not  show  any  spasm  during  the  period  of 
aphasia  which  followed  any  question  put  to  him,  but  there  was 
increased  frequency  of  respiration  up  to  three  times  the  normal,  increase 
of  pulse  frequency,  and  perspiration. 

The  prognosis  is  generally  good. 

Treatment. — If  hysterical  stuttering  is  inmiediately  recognized,  the 
treatment  will  be  promptly  successful.  (As  to  its  principles,  the  surprise 
and  neglect  methods,  see  Thiemich,  vol.  iv,  p.  365.)  Generally  speaking, 
the  former  is  preferred,  with  the  aid  of  vibratory  massage  or  faradiza- 
tion.   Competence  and  energy  must  direct  the  exercises. 

(3)  Dysarthric  disturbances,  syllabic  stammering  as  in  paralytics, 
is  very  rare;  so  is  snuffling  due  to  paresis  or  paralysis  of  the  velum. 
Other  forms  of  stammering  do  not  occur. 

(4)  Hysterical  aphonia  is  really  a  disturbance  of  the  voice,  but  is 
included  at  this  place  because  of  the  interesting  relationship.  It  sud- 
denly occurs  in  children  of  seven  to  fourteen  years  of  age.  They  will 
talk  in  a  whispered  voice,  sometimes  they  can  sing,  they  cough  loudly, 
when  affected  or  dreaming  they  speak  with  a  clear  voice,  but  later  re- 
lapse into  whispering. 

For  treatment,  see  Thiemich,  L  c.  Mention,  however,  may  be  made 
of  Gutzmann's  statement  that  "a  favorable  result  will  be  attained  in 
every  case  of  hysterical  aphonia,  even  the  most  obstinate,''  by  syste- 
matic physiological  practising,  similar  to  the  treatment  of  stuttering, 
which  means  transition  from  aspiration  to  whispering  and  then  to  prac- 
tising of  the  voice.    Relapses  are  no  rarity. 
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(5)  A  peculiar  disturbance  of  speech,  resembling  bradylalia,  occurred 
in  Pfaundler's  clinic.  An  eight-year-old  girl  suffered  from  astasia-abasia, 
aside  from  hysteria.  She  had  lost  her  voice  in  the  third  week  of  illness 
and  accustomed  herself  later  to  shouting  out  the  words  with  explosive 
force  in  a  high  key  and  with  lengthened  vowel  soimds.  The  disturbance 
seemed  to  be  voluntary,  as  was  observed  when  asking  for  the  names  of 
certain  objects  and  when  she  talked  to  other  children  and  her  parents. 
Two  weeks  after  admission  she  answered  in  a  normal  voice  to  an  acci- 
dental question,  after  which  the  disturbance  stayed  ciu*ed.  The  walking 
disturbance  had  already  been  previously  improved  by  faradization. 

(6)  Irritation  with  coughing  and  interruption  of  speech,  isolated 
spasms  of  the  muscles  of  respiration,  articulation  and  the  larynx,  as  well 
as  imitation  of  animal  sounds,  are  rare  symptoms  of  hysteria. 

8.  CONGENITAL  AND  EARLY  ACQmRED  DISORDERS  OF  SPEECH 

A  large  number  of  imbeciles  are  endowed  with  more  or  less  pro- 
nounced disturbances  of  speech  of  whatever  etiology  or  degree.  Asa 
rule,  they  are  independent  of  any  special  factors,  but  rather  are  anoma- 
lies of  the  organs  of  articulation,  partial  or  total  arrest  of  lingual  develop- 
ment or  direct  manifestations  of  psychic  disturbances.  The  act  of 
speaking  is  less  dependent  upon  their  intelligence  than  lingual  imder- 
standing.  Sollier's  idea  that  idiots  are  imperfectly  and  the  weak-minded 
abnormally  developed  does  not  apply  to  speech,  either.  In  describing 
the  disturbances  of  speech,  all  attempts  at  a  division  into  various  forms 
of  imbecility  may  be  discarded,  except  for  the  thyrogenic  form  in  re- 
gard to  prognosis  and  treatment.  Further  details  in  this  reftpect  have 
been  described  by  Siegert,  vol.  iii  of  this  Handbook,  p.  551.  Besides, 
mongoloids  are  capable  of  a  certain  amount  of  education,  about  which 
Siegert  has  written  in  the  same  chapter,  p.  558.  For  idiocy  and  timidity, 
see  Thiemich,  vol.  iv,  p.  382. 

The  frequency  of  disturbances  of  speech  in  imbeciles  and  weak- 
minded  may  be  illustrated  by  the  following  figures:  In  schools  for  the 
weak-minded,  Doll  found  18  per  cent.,  Laquer  24  per  cent.,  Schlesinger 
30  per  cent.,  Cassel  33  per  cent.,  Goerke  38  per  cent.,  of  the  children  to  be 
afflicted  with  defects  of  speech.  Personally,  I  found  thirty-five  in  fifty- 
six  mentally  impaired  pupils,  or  62.5  per  cent.  The  difference  in  the 
figures  is  probably  explained  by  slight  defects,  such  as  light  forms  of 
sigmatism,  being  sometimes  overlooked.  The  lingual  development  of 
these  children  is  usually  backward  and  does  not  keep  step  with  the  mental 
development.  According  to  Cassel,  56  per  cent,  learn  speaking  in  the 
second  and  third  years,  44  per  cent,  after  the  third  year;  according  to 
Schlesinger,  the  figures  are  53  and  47  per  cent,  respectively.  Cassel 
states  that  children  with  disorders  of  speech  do  not  learn  speaking  until 
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the  third  year.  Knopf  did  not  find  more  than  30.5  per  cent,  of  normally 
speaking  idiots  in  a  total  of  105.  Piper  compiled  3931  collected  cases 
and  found  that  7  per  cent,  of  weak-minded  and  idiotic  children  stutter, 
25  per  cent,  stammer  and  only  13  per  cent,  lisp  (?). 

Although  the  disorders  of  speech  prevailing  in  the  weak-minded 
have  already  been  described,  they  may  here  be  reviewed  with  special 
reference  to  the  psychic  defects  in  order  to  obtain  a  complete  picture  of 
these  anomalies  which  are  important  for  pediatrists  and  school  physicians 
alike.  In  order  to  understand  the  same,  the  lingual  development  of 
normal  children,  and  especially  the  necessary  preliminary  conditions, 
should  be  present  in  mind.  Partial  or  total  absence  of  the  latter  prevents 
lingual  development  and  is  responsible  for  dumbness  of  unbeciles  up  to 
the  fourth  or  sixth  year,  or  even  beyond. 

9.  MUTISM  OF  IMBECILES 

Acquired  dumbness,  or  aphasia,  is  differentiated  from  congenital 
absence  of  speech  or  mutitas  idiotica.  Griesinger  says  that  '*  these  children 
do  not  speak,  because  they  have  nothing  to  say.''  This  is  no  longer 
correct  at  the  present  day.  Speech  does  not  only  serve  the  purpose  of 
communication  and  designation,  but  also  that  of  volition,  and  the  latter, 
the  perception  of  requirements,  is  hardly  ever  absent  even  in  idiots. 
Idiots  must  be  on  the  lowest  possible  level  if  they  do  not  even  express 
hunger,  although  there  may  be  lallation  and  crying  for  a  whole  night 
both  before  and  after  feeding,  without  any  participation  of  the  sensory 
sphere.  The  rest  of  the  imbeciles  are  able  to  express  desires  by  the  tim- 
bre of  lallation  and  gestures,  especially  those  expressing  displeasure, 
even  though  the  development  of  their  gestures  is  very  slight  and  late. 
So  there  must  be  other  reasons  for  their  failure  to  speak.  These  consist 
in  the  absence  of  the  prehminary  conditions,  less  of  the  sensory  spheres, 
but  rather  of  motor  incitation.  What  is  missing  is  the  primitive  motor 
impulse  which,  in  the  stage  of  lallation,  is  the  decisive  factor  for  playing 
with  the  organs  of  speech.  There  is  no  impulse  to  imitation,  nor  its 
premises :  concentration  and  memory  for  sensory  impressions  and  move- 
ments. Their  psychic  life,  so  far  as  such  exists,  is  siu^charged  with  im- 
pressions of  dislike,  and  their  desires  are  not  always  strong  enough  to 
overcome  the  apathy  and  resort  to  lingual  utterances.  It  is  for  this 
reason  that  the  motor  performances  of  these  children  are  defective  in 
the  preliminary  stages  of  speaking,  lallation  and  the  first  imitations,  and 
consequently  their  future  understanding  of  speech  will  be  slight  or  nil. 

Frequency. — Mutes  are  not  particularly  rare  among  idiots;  accord^ 
ing  to  Knopf,  there  are  7  per  cent,  of  boys  and  11.3  per  cent,  of  gb 
Wilde  has  collected  5180  mute  cases,  433  of  whom  were  not  d 
242  of  these  were  idiotic. 
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Variety  of  Form. — ^A  separation  of  mutism  into  various  grouj>s  is 
justified  according  to  the  natiu*e  of  the  distiu*bance,  because  the  dumb- 
ness is  usually  not  complete  and  its  prognosis  depends  upon  various 
factors,  notably  the  behavior  of  the  perceptive  sphere. 

(1)  Thoroughly  apathetic  children  sometimes  have  a  primitive 
understanding  of  speech,  supported  by  gestures,  but  they  will  not  utter 
soimdff  except  some  whispered,  indistinct  lallation. 

In  one  of  Frenzel's  cases,  speaking  could  not  be  induced,  unless  the 
teacher  accompanied  the  repetition,  or  upon  tactile  incitation  by  touch- 
ing the  arm  or  mouth.  Winckler  reported  the  case  of  a  boy  who  could 
not  be  made  to  speak  except  on  seeing  the  optical  picture  on  the  black- 
board. 

(2)  Psychically  deaf  imbeciles  make  themselves  understood  by 
signs.  Speech,  sometimes  even  its  modulation,  is  incomprehensible  to 
them,  which  may  be  the  consequence  of  failure  to  perceive  the  words 
(Heller)  or  of  defective  attention  and  memory  (Gutzmann).  They  are 
impressed  by  musical  sounds,  however. 

There  are  often  renmants  of  stammering,  meaningless  echolalia,  as 
for  instance  in  the  six-year-old  boy,  reported  by  Liebmann,  who  could 
not  distinguish  entirely  different  noises  owing  to  complete  absence  of 
concentration.  Aside  from  this  psychic  deafness,  there  are  a  number  of 
characteristic  symptoms  showing  a  low  mental  level. 

These  cases  are  distinguished  from  organic  sensory  aphasia  and 
auditory  dumbness  in  normal  or  almost  normal  children  (p.  388)  more 
by  their  general  behavior  than  by  isolated  symptoms.  Careful  obser- 
vation is  required  to  prevent  confusion  with  deaf-mutism. 

(3)  The  versatile  forms  are  the  opposite  to  the  apathetic.  These 
children  are  always  gay  and  romping  about,  but  they  react  but  slightly 
to  acoustic  or  other  external  irritations.  The  reason  of  the  latter  mani- 
festation is  not  a  primary  disturbance  of  attention  (maniac  nature),  but 
that  they  are  incapable  of  receiving  any  deeper  impression. 

Sometimes  they  will  learn  short  sentences,  which  they  repeat  to 
themselves  innumerable  times  in  a  stereotyped  and  spluttering  fashion, 
as  if  impelled  to  do  so.  They  will  even  repeat  the  same  phrase  in  answer 
to  questions,  without  having  the  slightest  idea  of  its  meaning.  They 
may  understand  a  few  words  and  commands,  but  only  as  the  result  of 
mechanical  training,  not  of  logical  comprehension  (see  p.  390).  These 
cases  are  not  rare  in  grave  mongoloid  idiocy. 

(4)  In  a  further  group  the  real  intellectual  disturbance  is  less  grave, 
but  there  is  no  intellectual  interpretation.  These  children  understand 
speech,  more  or  less,  but  they  can  speak  only  a  very  few,  if  any,  incom- 
plete words  and  those  without  correct  intonation.  It  is  usually  impossible 
to  make  anything  out  of  them  at  the  first  examination,  and  their  *'vocab- 
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ulary'*  will  only  reveal  itself  in  the  course  of  time.  They  will  remain 
stationary  on  Meumann's  volitional  or  associative-reproductive  stage. 
Liebmann  believes  in  a  stupendous  clumsiness  of  the  organs  of  speech. 
This  is  partly  correct,  as  enormous  muscular  efforts  can  be  observed  for 
the  production  of  imperfect  words.  It  also  often  happens  that  patho- 
logical changes  in  the  peripheral  organs  of  speech  aggravate  speaking 
itself,  such  as  anomalies  of  the  maxillary  formation,  a  thick,  heavy 
tongue  with  slight  mobility  and  enormous  hyperplasia  of  the  lymphatic 
pharyngeal  ring.  In  others,  however,  there  seem  to  be  pronounced 
arrest  of  psychic  development  and  absence  of  rapid  associations,  which 
are  shown  by  relative  inactivity  and  an  unusually  low  voice.  The  latter 
is  less  attributable  to  timidity  than  to  inactivity  of  the  mind. 

(5)  Weygandt  and  Heller  have  described  dementia  infantilis,  which 
sets  in  during  the  third  or  fourth  year  and  leads  to  idiocy.  Spontaneous, 
and  later  all,  talking  becomes  continually  poorer  and  less  coherent, 
imtil  finally  it  is  completely  lost. 

The  disturbance  may  commence  with  stuttering,  followed  by  changes 
of  sounds,  such  as  mimmi  for  manmia.  Objects  pointed  out  to  them  are 
designated  by  unintelligible  words,  probably  mutilations  of  formerly 
correct  expressions.  Words  in  well-known  children's  poems  may  at  first 
still  be  supplemented;  the  enunciation  of  words  in  singing  becomes  less 
distinct;  they  are  '* peculiarly  stretched  and  maltreated,''  until  at  last 
only  a  few  words  remain,  such  as  papa,  mamma,  water,  Verbigeration 
of  meaningless  words  also  seems  to  occur.  Heller  states  that  this  dis- 
order of  speech  may  be  improved  by  exercises. 

The  division  into  four  groups  is  of  course  only  valuable  as  a  symp- 
tomatic outline  which  has  been  made  without  reference  to  the  etiology. 
Consequently,  there  are  many  cases  which  do  not  at  once  fit  into  any 
of  these  groups.  The  lines  of  demarcation  are  blurred  and  it  is  only  the 
dominant  signs  which  permit  of  such  a  separation.  Genuine  aphasia  is 
described  on  p.. 460. 

Diagnosis. — It  is  necessary  to  analyze  all  the  lingual  and  mental 
faculties  in  each  individual  case,  aside  from  a  general  physical  examina- 
tion, in  order  to  find  out  in  what  point  the  patient  chiefly  deviates  from 
the  normal. 

The  so-called  test  method  which  was  first  used  in  1883  by  Galton, 
in  England,  to  examine  into  the  mental  faculties  of  adults,  has  yielded 
the  best  results  in  this  respect.  It  has  since  been  amplified  and  improved 
by  numerous  authors.  A  detailed  criticism  of  the  same  has  been  pub- 
lished by  Meumann  in  an  article  on  the  test  of  intelligence  in  children 
attending  public  schools,  contained  in  vol.  i  of  ^^Experimentelle  Pseda- 
gogik,  1905.  Albert  Liebmann,  in  1898,  compiled  a  routine  method  for 
the  examination  of  mentally  deficient  children.     The  examination  is 
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conducted  with  employment  of  the  sunplest  possible  means,  in  order  to 
find  out  the  children's  capabiUties  in  the  acoustic,  optic,  tactile  and 
motor  spheres.  The  first  point  is  whether  there  is  reaction  to  acoustic 
irritations  at  all,  and  whether  sounds  and  noises  can  be  distinguished 
and  possibly  localized;  whether  single  words  and  sentences  will  be  per- 
ceived, simple  commands  executed,  whether  forms  and  colors  can  be 
recognized,  sizes  differentiated  and  whether  there  is  orientation  as  to 
objects  in  space.  Many  children  can  recognize  by  their  tactile  sense 
what  they  cannot  distinguish  by  the  ear.  Differences  in  weight  and 
temperature  are  not  as  readily  perceived.  Simple  movements  and  action 
should  then  be  tested,  as  for  instance  walking  in  various  ways,  move- 
ments of  the  arms  and  fingers.  But  there  is  no  use  denying  the  fact 
that  even  these  tests  may  amount  to  complicated  efforts  on  the  part  of 
the  child.  In  regard  to  perception  of  noises,  for  instance,  we  do  not 
only  test  the  hearing  acuity,  but  also  the  attention  paid  to  acoustic 
irritation.  If  all  kinds  of  sounds  are  produced  before  a  child  with  band- 
aged eyes,  or  behind  his  back,  as  for  instance  rattling  with  a  bunch  of 
keys,  striking  a  gong,  manipulating  a  pair  of  scissors,  it  is  not  only  the 
hearing  acuity  and  attention  that  are  under  test,  but  also  the  power  of 
retention.  It  is  perfectly  possible  that  from  the  moment  of  acoustic 
perception  to  that  of  optical  perception,  when  the  objects  are  seen,  the 
acoustic  impression  has  long  been  forgotten.  Furthermore,  a  sufficiently 
retentive  memory  is  presupposed  to  enable  the  child  to  remember  from 
previous  experience  what  kind  of  noise  is  produced  by  a  certain  article. 
If  it  is  desired  to  facilitate  this  memory  test,  or  if  a  sufficiently  good 
memory  is  not  expected  to  exist,  it  will  be  necessary  to  acquaint  the 
child  with  the  noises  to  be  tested.  At  the  same  time  an  idea  may  be 
gained  in  how  far  the  interest  of  the  patient  can  be  aroused.  All  these 
possibilities  have  to  be  kept  in  view.  As  these  children  are  usually  below 
school  age,  they  should  not  be  expected  to  know  things  which  might  even 
puzzle  a  normal  child.  The  results  of  these  tests  should  be  compared 
and  controlled  by  frequent  examinations  and  observations,  as  these 
may  vary  on  different  occasions.  No  doubt,  this  is  time-absorbing,  but 
it  is  the  way  by  which  it  may  be  possible  to  get  an  insight  into  the  psy- 
chic capabilities  and  defects  and  to  find  out  in  what  sphere  a  child  is 
most  capable.  As  to  the  language  itself,  the  extent  of  its  understanding 
should  be  determined,  as  far  as  may  be  possible,  likewise  the  ability  to 
repeat  and  designate.  This  will  also  reveal  disorders  of  speech  as  well  as 
central  disturbances,  as  for  instance  perseveration. 

The  prognosis  depends  upon  the  result  of  the  entire  somatic  and 
psychic  examination.  Given  appropriate  treatment,  speech  will  develop, 
at  least  to  some  extent,  in  most  cases,  but  it  will  require  years  to  achieve 
what  normal  children  can  accomplish  in  a  few  months.    The  prognosis 
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of  the  fourth  group  is  better  than  that  of  the  first  three;  among  the  latter, 
the  first  two  have  better  chances  than  the  third,  because  it  is  easier  here 
to  promote  retarded  development  than  to  create  arrests  and  compen- 
sate to  some  extent  the  defects  of  attention.  The  mongoloids  again 
have  better  chances  than  the  other  versatile  forms,  because  they  can  be 
trained  within  moderate  limits,  so  that  they  may  at  least  be  able  to 
speak  intelligibly,  even  though  their  grammar  and  syntax  will  not  be 
perfect. 

The  treatment  of  the  various  kinds  of  mutism  in  imbeciles  depends 
upon  the  kind  of  disturbance.  It  can  only  be  pedagogic,  must  commence 
very  early  and  adapt  itself  to  the  normal  development  of  speech.  The 
object  is  to  enable  children  to  make  themselves  understood  and  to  arrive 
at  a  certain  mental  development  by  which  they  can  make  themselves 
useful  in  a  modest  way. 

Generally  speaking,  children  should  be  incited  to  repeat  names  of 
objects,  taken  from  their  (small)  sphere  of  interest,  which  have  been 
repeatedly  enunciated  before  them  with  a  loud,  clear  voice.  Questions 
should  be  inmiediately  answered  by  the  examiner  himself,  so  as  to  incite 
to  primitive  repetition.  It  is  of  little  use  extending  a  lesson  over  a  long 
time,  but  its  constant  repetition  on  every  possible  occasion  is  useful.  S. 
Heller  advised  to  let  the  children  lie  flat  on  the  floor,  so  as  to  have  them 
in  a  quiet  position.  Apathetic  children,  however,  should  be  incited  to 
movements.  Although  the  first  phonetic  elements  presented  to  imbe- 
ciles should  consist  of  words,  even  though  they  be  not  understood,  it 
should  not  be  forgotten  that  in  the  period  of  lallation  the  playful  practice 
of  articulation  was  insufficient.  For  this  reason  it  is  necessary  to  combine 
the  exercises  in  articulation  with  gymnastics  to  the  greatest  possible 
extent.  The  latter  include  simple  exercises  of  the  muscles  of  the 
maxillse,  mouth  and  tongue,  such  as  opening,  closing,  pointing  the  lips, 
blowing,  tongue  movements,  etc.,  also  respiratory  exercises  such  as  were 
described  for  stutterers.  This  is  followed  by  combination  of  the 
physical  movements  with  respiratory  and  sound-exercises,  nor  should 
attempts  at  writing  and  reading  be  forgotten.  The  object  of  these 
exercises  is  the  development  of  motor  skill,  attention  and  will  power. 
'^The  physical  exercises  involve  not  only  physical,  but  also  nerve  gym- 
nastics, perhaps  even  more  so''  in  the  sense  of  training  the  entire 
nervous  system  (Du  Bois-Reymond).  Spitzy  recommends  gymnastics 
with  apparatus  for  the  physical  training  of  the  imbecile.  The  mental 
lessons  are  given  at  first  with  the  aid  of  palpable  objects,  clay  figures, 
etc.,  which  will  later  be  replaced  by  picture  books.  Heller  advises 
to  awaken  the  interest  of  psychically  deaf  children  by  the  sounds  of 
musical  instruments,  which  they  will  learn  to  difi'erentiate  and  locate. 
This  is  followed  by  repeated  enunciation  of  various  objects,  at  first 
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answered,  as  for  instance  ''What  is  your  name?'' — ''What  is  your  name? 
Yes,  Otto."  Similarly,  parts  of  the  repeated  question  may  precede  the 
answer  (partial  echolalia),  as  pointed  out  by  Maupat^.  The  latter  forms 
rather  correspond  to  thinking  aloud.  Words  repeated  in  echolaha  usually 
have  the  same  intonation  as  our  own  language,  but  may  also  deviate 
and  become  monotonous,  failing  to  embrace  the  lingual  accents. 

Among  the  idiots  examined  by  Knopf,  2.3  per  cent,  of  the  girls 
and  6.5  per  cent,  of  the  boys  spoke  in  echolalia. 

12.  STAMMERING  OF  IMBECELES 

This  typical  defect  of  speech  in  the  imbecile  is  usually  the  result 
of  retarded  lingual  development  and  may  also  occur  as  written  stammer- 
ing in  older  children.  Knopf  found  stammering  in  64.5  per  cent,  of  the 
girls  and  29  per  cent,  of  the  boys  at  Idstein,  Westergaard,  in  42.4  per 
cent,  among  250  demented. 

The  causes  are  generally  the  same  as  in  functional  and  mechanical 
dyslalia  of  normal  children,  except  that  there  are  organic  defects  of 
articulation,  as  for  instance  dental  anomalies  owing  to  deformation  of 
the  maxillae,  to  a  considerably  greater  extent.  According  to  Herfort 
they  amount  to  23  per  cent.,  in  my  own  fifty-six  cases  to  62.5  per  cent., 
all  forms  being  represented  in  about  the  same  frequency :  open  dentition 
seven,  dental  arches  seven,  cross  dentition  seven,  prognathism  eight, 
progenia  six.  These  deformities  cause  enormous  difficulties  which  a 
normal  child  might  wholly  or  partly  overcome.  Further  characteristic 
defects  are  the  following:  Functional  open  snuffling  as  an  expression 
of  weak  innervation,  and  laryngeal  dyslalia,  as  for  instance  the  rough 
and  deep  voice  observed  in  mongoloids. 

Another  characteristic  sign  is  the  prevalence  of  syllabic  and  word 
stammering,  and  Hottentotism,  which  proves  that  the  lingual  defect 
is  not  to  be  regarded  as  a  complication  of  dementia,  but  as  an  arrest 
of  lingual  development  owing  to  central  defects,  chiefly  of  the  motor 
sphere  and  concentration.  A  few  sounds  are  usually  formed  correctly 
or  nearly  so,  but  when  combined  into  words,  everything  is  blurred, 
chiefly  owing  to  numerous  elusions  and  consequent  mutilation  of  all 
words  which  are  cut  down  to  one  or  two  syllables.  This  condition  is 
still  grouped  as  stammering  for  want  of  a  better  term,  although  it  should 
not  be  overlooked  that  these  defects  of  speech  again  arrest  the  psychic 
development,  inasmuch  as  they  limit  the  acquisition  and  use  of  the 
language  to  a  minimum,  depriving  the  child  "of  the  most  important 
tool  to  perfect  the  process  of  thought"  (Wundt).  These  cases,  therefore, 
present  a  very  unfavorable  aspect,  and  only  the  success  of  correct  treat- 
ment will  show  that  a  more  favorable  prognosis  would  have  been  justified. 

The  treatment  is   the  same   as  in  stammering  of  mentally  sound 
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with  a  very  loud  voice,  Imhofer  also  ad\'ises  the  employment  of  music 
(singing),  bailed  on  his  examinations  of  the  musical  hearing  ability  of 
mentally  impaired  children.  It  will  be  well  to  remember  this  suggestion 
in  the  treatment  of  mongoloids  with  a  memorj'  and  interest  for  music. 

General  dieting  should  be  in  the  foreground  of  the  treatment, 
according  to  Gutzmann,  It  would  be  wrong  to  give  way  to  the  whims 
of  these  patients  in  regard  to  quantity  and  quality  of  the  food  or  to  the 
manner  of  eating  and  drinking,  which  is  usually  one  of  the  parents' 
mistakes.  The  more  they  get  accustomed  to  order,  cleanliness  and 
obedience,  the  better  will  their  progress  be  in  lingual  education.  'WTiere 
there  is  a  disturbance  of  the  thyroid  function,  the  administration  of 
thyroidin  is  indicated  (see  Siegert,  I.  c).  In  many  apathetic  imbeciles 
with  different  etiology  there  are  also  occasionally  slight  manifestations 
of  dysthyroidism.  If  they  are  fed  carefully  with  thyroid  preparatioDB, 
they  often  commence  talking  at  an  early  date.  Generally  speaking,  the 
only  difference  between  apathetic  and  erethistic  imbeciles  is  that  the 
"eruption  of  the  speaking  ability"  occurs  rather  suddenly  in  the  former, 
and  only  gradually  in  the  latter.  The  faucial  tonsil  should  never  be 
removed  for  a  mere  disorder  of  speech,  unless  it  also  causes  other  mani- 
festations. This  operation  will  not  improve  speech,  while  the  psychic 
trauma  may  have  a  very  injurious  effect. 

10.  DISORDERS  OF  SPEECH  IN  PARTIALLY  DBAF  UCBBCILBS 
If  dysacusis    occurs   in   conjunction  with  central  defects,  weal' 
minded  children  will,  of  course,  learn  to  speak  late,  there  will  be  co; 
siderable  stammering  for  a  long  period  and  the  tone  is  generally  ve 
low.     Retardation  in  lingual  development  alone  would  not  justi^- 
special  description  but  for  the  valuation  of  the  two  components, 
peripherally  impressive  and  the  central,  which  are  of  diagnostic 
prognostic  interact. 

Doubtless  there  arc  many  hard  hearing  patients  in  institution 
idiots  and  schools  for  the  mentally  unsound.    Bruhl  and  Nawi 
found  28.5  per  cent.,  Nadoleczny  58  per  cent,  and  Wanner  69,1  per 
of  ca.ses  with  about  23  feet  hearing  distance  for  whispered  voice, 
of  these  children  may  have  been  sent  to  the  special  schools  on*' 
of  their  impaired  hearing,  but  others  are  undoubtedly  mentally  m 
In  the  latter,  treatment  of  the  ear  alone  would  have  no  mat^ 
ence  upon  the  lingual  and  mental  progress,  not  even  in  vac 
whose  palat-al  formation  often  simulates  the  adenoid  ty^ie. 

It  is  evident  that  in  later  years  disorders  of  speech  are  pfi 
frequent  among  the  demented  whose  hearing  ability  is  impit 
opinion  as  to  whether  these  disorders  are  linked  with  tin 
affection  can  only  be  formed  after  prolon     '  '-«*ment  and  o' 


DISORDERS  OF  SPEECH  449 

children  (see  p.  397),  but  it  requires  more  time.  It  may,  however,  be 
mentioned  that  the  removal  of  the  faucial  tonsil  will  not  influence  the 
psychic  condition,  even  if  other  conditions  should  justify  its  removal. 

13.  AKATAPHASIA  OF  THE  IMBECILE 

The  defect  of  intelligence  of  not  being  able  to  construct  a  sentence 
according  to  grammatical  and  syntactic  rules  permanently  dominates 
the  picture  of  a  great  number  of  imbeciles  and  may  therefore  be  desig- 
nated as  a  typical  dyslogical  disturbance  of  speech.  Knopf  foimd  this 
condition  in  16.3  per  cent,  of  girls  and  25.8  per  cent,  of  boys.  All  forms 
of  akataphasia  will  occur  (see  p.  394).  The  relative  frequency  of  verbal 
akataphasia  is  noteworthy  so  far  as  it  results  from  the  inability  of  rapidly 
designating  an  object  or  rapidly  associating  the  object  with  its  name. 
This  leads  to  mistakes  like  ''nicker'  for  "apple,*'  the  coin  being  men- 
tioned with  which  to  buy  the  article.  The  desire  of  possession  plays  a 
part ;  or,  a ' '  carriage ' '  may  be  circumscribed  by ' '  what  to  ride  in. "  Idiots 
will  rarely  acquire  fluent  speech,  even  if  the  construction  of  sentences 
does  not  remain  stationary  at  the  level  of  a  three-year-old  child.  The 
slight  range  of  the  initial  vocabulary  is  the  expression  of  the  narrow 
sphere  of  interest,  in  which  practically  nothing  else  finds  a  place  but  the 
desire  of  eating  and  playing.  Thus  these  children  will  for  a  long  time 
remain  in  the  lingual  stage  of  substance  and  avail  themselves  of  the  one- 
word  sentence  or  the  paratactic  sentence  of  several  words.  Verbs  are 
acquired  next  and  dominate  the  so-called  infinitive  language  in  the  stage 
of  action  which,  at  a  relatively  late  period,  is  followed  by  the  relational 
stage  with  a  scanty  number  of  adjectives.  Pronouns  are  imderstood, 
but  used  very  rarely,  possibly  in  a  possessive  and  demonstrative  nature, 
which  accoimts  for  the  character  of  akataphasia  pervading  speech  in 
advanced  periods,  the  more  so  as  flexions  are  learned  only  with  diflSculty. 
Defects  of  grammatical  development,  omission  or  faulty  use  of  nearly  all 
abstracts  due  to  their  not  being  suflSciently  understood,  are  still  found  in 
demented  individuals  who  have  made  a  relatively  good  lingual  progress. 

Spluttering  of  imbeciles  is  not  distinguished  from  ordinary  splutter- 
ing (see  p.  392),  but  occurs  oftener  than  in  normal  children.  Knopf 
states  that  among  the  idiots  he  examined  spluttering  occurred  in  11.6 
per  cent,  of  girls  and  8  per  cent,  of  boys.  The  disturbances  of  speech 
rarely  exist  alone,  they  being  usually  associated  with  stammering  and 
akataphasia.    Geniune  syllabic  stumbling,  as  in  paralysis,  is  rare. 

14.  STUTTERING  OF  THE  IMBECILE 

The  stuttering  of  the  imbecile  differs  from  that  of  normal  children 
in  that  it  seems  to  be  more  frequently  attributable  to  an  organic  dis- 
turbance of  coordination  than  had  previously  been  assmned.     This 
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would  also  explain  the  relatively  high  frequency,  Piper  giving  7  per  cent., 
Knopf  9.3  per  cent,  in  girls  and  17.7  per  cent,  in  boys.  (Further  details 
on  stuttering  as  a  focal  symptom  will  be  found  on  p.  456.)  The  prog- 
nosis of  stuttering  in  these  cases  is  usually  imfavorable.  Stuttering  im- 
beciles may  become  dangerous  if,  in  their  rage  for  being  ridiculed,  they 
conunit  deeds  of  violence.  This  was  exemplified  in  a  case  before  the 
Children's  Criminal  Coiut  in  Mimich.  A  boy,  becoming  enraged  from 
being  scoffed  at,  drove  a  stick  into  the  offender's  eye.  Death  from 
meningitis  followed.  The  murderer  was  a  demented  imbecile  with 
defective  hearing  who  showed  neither  repentance  nor  consciousness  of 
the  gravity  of  his  deed. 

15.  DISTURBANCE  OF  LINGUAL  ACCENTS  IN  THE  IlfBECILB 

The  bliu'red  character  of  the  language  due  to  insuflScient  articula- 
tion has  already  been  pointed  out  under  the  chapter  on  Stammering. 
This  is  increased  in  imbeciles  by  absence  of  the  dynamic  accent  (p.  377), 
showing  a  certain  amount  of  albulia.  Monotony  and  faulty  intonation 
have  likewise  to  be  attributed  to  disturbances  of  the  mind.  Knopf 
observed  the  remarkable  fact  that  7  per  cent,  of  the  girls  and  11.3  per 
cent,  of  the  boys  spoke  in  an  interrupted,  hesitating  and  usually  low 
voice — ^bradylalia — ^which  is  probably  explained  on  the  assumption  of 
weakened  innervation.  Motor  anomalies  are  also  often  met  with. 
Owing  to  over-extension  of  the  temporal  accent,  the  syllables  and  espe- 
cially the  vowels  are  enunciated  very  slowly  and  frequently  separated 
by  intervals,  with  the  result  of  a  staccato  voice.  This  differs  from  the 
speaking  disorders  in  multiple  sclerosis  by  the  fact  that  a  pause  does 
not  occur  after  every  syllable  or  word.  Thus,  speech  consists  of  a  series 
of  interruptions.  This  hesitation  may  be  confined  to  certain  vowels, 
so  that  other  parts  of  speech  are  continued  uninterruptedly  (described 
by  Maupat^  as  anonnemerU) .  Conversely,  the  talk  of  imbeciles  is  often 
accelerated  by  the  shortening  of  the  temporal  accent,  which  would 
unfavorably  influence  the  other  two  accents  and  thereby  the  distinctness 
of  expression.  A  combination  between  repeated  rapid  explosion  of  words 
and  the  stereotyped  way  of  speaking  has  been  described  by  Maupat^ 
as  '^Parole  Explosive/'  who  explains  the  same  as  an  unbridled  discharge 
of  violent  lingual  excitations.  Small  word-groups,  often  contracted, 
follow  each  other,  separated  by  short  intervals.  This  peculiar  disturb- 
ance gives  the  impression  of  overcoming  the  impediment  by  a  sudden 
impulsive  effort. 

The  treatment  of  all  these  disturbances  is  the  same  as  that  for 
stammering  and  spluttering,  combined  with  exercising  the  motor  sphere 
(gymnastics).  Any  defects  of  the  organs  of  special  sense  (eye,  ear) 
should  be  carefully  watched. 
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Disorders  of  speech  in  imbeciles,  which  must  be  regarded  as  symp- 
toms of  organic  aflfections  of  the  nervous  system,  will  be  dealt  with  in 
the  next  chapter. 

z6.  DISORDERS  OF  SPEECH  OWING  TO  ORGANIC  AFFECTIONS  OF  THE 

NERVOUS  SYSTEM 

Disturbances  of  speech  occurring  in  these  conditions  are  chiefly  of 
diagnostic  importance,  and  they  wiU  be  discussed  m  the  same  order 
which  Zappert  has  followed  in  describing  the  causative  aflfections  in 
vol.  iv  of  this  Handbook.  As  to  the  endogenous  aflfections  of  the 
central  nervous  system,  there  come  in  for  consideration  spastic  family 
aflfections,  hereditary  ataxia  and  bulbar  aflfections  (comp.  vol.  iv, 
157,  160, 172). 

(1)  Disorders  of  speech  occur  as  an  essential  symptom  of  the  cere- 
brospinal symptom  complex  of  spastic  family  paralysis,  which  usually 
assumes  the  form  of  bradylalia.  Massalongo  speaks  of  ''stuttering" 
and  disturbed  tongue  movements  as  first  symptoms  in  three  children 
of  the  same  family,  when  seven  years  old,  and  who  later  lost  speech 
entirely.  Probably,  therefore,  they  suflfered  originally  from  dysarthria 
which  finally  developed  into  anarthria.  Oppenheim  states  particularly 
that  spastic  conditions  will  spread  to  the  articulating  musculatiu^  and 
that  of  deglutition,  thereby  adding  "a  purely  spastic  form  of  bulbar 
paralysis.'* 

(2)  Oppenheim  states  in  his  text-book,  when  dealing  with  disorders 
of  speech  in  hereditary  ataxia,  that  the  latter  did  not  appear  before  the 
late  stages,  while  Friedreich  himself  states  that  they  occur  rather  early 
in  the  course  of  the  disease.  They  began  *'at  first  as  lallations  which 
increase  with  rapid  talking  and  become  worse  in  the  course  of  years  to 
such  an  extent  as  to  border  on  unintelligibility.  Even  when  the  speak- 
ing disorder  had  reached  the  climax,  the  volimtary  movements  of  the 
tongue  in  all  directions  were  perfectly  free  not  only  inside  the  oral 
cavity,  but  the  tongue  could  also  be  protruded  and  held  quiet  in  any 
position."  He  explains  the  aflfection  as  a  disturbance  of  coordination 
of  the  articulating  movements  of  the  tongue  and  demonstrated  neuritis 
chronica  descendens  in  the  hypoglossus  trunks.  The  words  are  pro- 
noimced  "slowly,  sometimes  with  impulsive  interruptions."  Freud 
calls  special  attention  to  the  retarded,  slight  staccato  style.  These  are 
evidently  forms  of  dysarthria  (literal  and  syllabic  ataxia)  which  injure 
the  lingual  accent  as  well  as  the  articulation  of  polysyllabic  words  in 
particular.  P.  Marie  observ^ed  in  his  h^r^do-ataxie  c^r^belleuse  dis- 
orders of  speech  at  the  time  the  ataxia  spread  to  the  upper  extremities 
(which  means  during  the  first  three  years)  which  resemble  those  in  multi- 
ple sclerosis,  except  that  there  is  a  slighter  staccato  expression.    The 


452  THE  DISEASES  OF  CHILDREN 

muscular  movements  of  articulation  are  considerably  exaggerated,  giving 
the  impression  of  clumsy  and  troublesome  speaking.  In  other  cases  a 
few  words  can  be  spoken  correctly  while  sentences  are  rendered  with  a 
certain  degree  of  monotony.  The  language  is  sometimes  badly  articu- 
lated and  can  only  be  understood  with  diflSculty,  but  there  is  neither 
staccato  nor  explosion,  nor  any  demonstrable  dysarthric  or  purely 
motor  disturbance. 

While  experimental,  phonetic  studies  for  the  last  two  afifections  are 
are  still  wanting,  exact  investigations  have  been  made  into  disorders  of 
speech  in  progressive  bulbar  paralysis^  possibly  because  they  are  more 
readily  observed  and  also  because  they  command  greater  attention  as 
an  initial  symptom.  Prolonged  speaking  causes  fatigue  in  the  first 
place,  later  speech  becomes  more  and  more  indistinct,  but  may  im- 
prove for  the  moment  by  dint  of  energetic  effort.  There  occur  dys- 
arthric disturbances  which  were  first  observed  by  Goldscheider  by 
means  of  graphic  pictures  of  the  expiring  air  as  it  escaped  from  the 
nose  or  mouth. 

His  curves  showed  weakness  of  the  closure  in  all  explosive  sounds 
and  slow  instead  of  rapid  opening  which  caused  the  extension  of  these 
sounds;  they  also  showed  the  escape  of  the  respired  air  through  the 
nose  in  nearly  every  soimd,  explaining  the  snuffling  timbre  of  the  vowels. 
(Comp.  rhinolalia  aperta,  p.  406.)  Among  the  friction  sounds,  R  suffers 
most,  owing  to  the  tongue  movements  being  irregular  and  weak.  The 
R-curve,  therefore,  is  flat  with  slight  irregular  waves,  as  against  the  very 
distinct  and  regular  normal  R-curve.  The  nasal  curve,  which  should 
really  be  absent  here,  is  very  steep.  Boiunann  has  registered  the  move- 
ments of  the  maxillae,  upper  lips,  and  oral  fundus  with  Zwaardemaker's 
apparatus.  He  found  vibratory  movements  in  nearly  all  curv^es  or  at 
least  simultaneously  in  two  of  them,  indicating  Ught  consonantal  stut- 
tering, as  for  instance  g-go,  f-fable,  also  the  nasal  curves  and  open 
snuffling. 

It  is  a  noteworthy  fact  that  distinct  sounds,  as  that  of  the  closure 
of  the  velum,  are  demonstrable  by  methodical  examination  long  before 
they  strike  the  listener's  attention.  The  qualitative  and  quantitative 
progress  of  the  affection  may  be  observ' ed  in  the  same  manner. 

The  distinctness  of  speech  varies  according  to  the  nerves  that  are 
impaired.  If  the  lips  are  involved,  a  sensation  of  rigidity  will  be  experi- 
enced there,  later  they  become  thin,  so  that  they  cannot  be  pointed, 
whistling  becomes  difficult  and  finally  impossible.  The  sounds 
B,  P,  M,  F,  O,  and  U  become  indistinct,  B,  for  instance,  being  pronounced 
like  Mb,  P  like  Mp  or  V.  If  the  tongue  is  more  strongly  involved,  the 
enunciation  of  D,  T,  S,  Sh,  L,  R,  EE,  will  suffer,  before  any  particular 
atrophy  or  disturbance  of  the  tongue  can  be  demonstrated.    Dysarthria 
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becomes  most  strikmg  by  paralysis  of  the  velum,  because  the  nasal 
participation  of  all  sounds  changes  the  character  of  speech  much  more 
than  does  the  indistinctness  of  the  consonants.  This  may  go  so  far  as 
to  the  labial  soimds  being  omitted  entirely  owing  to  paralysis  of  the  velum 
and  weakness  of  the  lips.  The  voice  becomes  weak  in  time  and  badly 
modulated.  The  musical  scale  can  no  longer  be  produced  with  certainty, 
singing  becomes  impossible.  The  soimd  may  vacillate,  especially  in  the 
transition  from  sonorous  consonants  to  vowels  and  tdce  versa.  Finally, 
the  voice  will  sound  like  breathing  owing  to  defective  closure  of  the 
glottis.  Toward  the  end  of  the  affection,  dyspnoea  will  likewise  contribute 
to  the  difficulty  of  speaking. 

If  treatment  can  be  spoken  of  at  all  in  this  complaint,  it  may  be 
stated  that  Gutzmann  and  Knopf  have  observed  transitory  improvement 
of  speech  and  deglutition  by  systematic  exercises  (raising  of  the  velum) . 

In  ganglionic  aplasia  (vol.  iv,  p.  159),  as  well  as  congenital  paraly- 
sis, the  disorders  of  speech  are  less  pronoimced  and  not  progressi\'e. 
As  a  rule,  none  but  the  labial  soimds  are  spoken  badly,  and  neither 
whistling  nor  blowing  will  quite  succeed.  Movements  of  the  tongue, 
however,  can  usually  be  executed  or  partly  so;  paresis  of  the  velum  has 
been  mentioned  only  once  by  Hoppe-Seyler.  Talking  is  learned  with 
difficulty. 

17.  DISORDERS  OF  SPBBCH  OWING  TO  HEREDFIARY  SYPHILIS  OF  THE 

CENTRAL  NERVOUS  SYSTEM 

These  disorders  have  already  been  discussed,  so  far  as  infantile 
cerebral  paresis  or  multiple  and  diffuse  sclerosis  of  the  brain  of  syphilitic 
origin  are  concerned.  Aphasia  in  meningitis  gimmiosa  is  discussed  on 
p.  462.    For  fiuther  details  see  Zappert,  vol.  iv,  p.  184. 

(1)  Locomotor  ataxia  and  ataxia  of  the  upper  extremities  are  rare 
in  infantile  tabes.  For  this  reason,  spreading  of  the  latter  to  the  muscles 
of  the  face  and  tongue,  which,  according  to  Oppenheim,  leads  to  pecu- 
liar disturbances  of  speech  caused  by  excessive  movements  of  the  muscles 
of  the  lips,  tongue,  and  maxillse,  is  not  described  in  children.  In  tabetic 
paralysis,  however,  literal  ataxia  occurs.  It  is  a  noteworthy  fact  that 
the  infantile  voice  will  persist  beyond  the  years  of  puberty  owing  to  the 
absence  of  that  development. 

(2)  The  disorders  of  speech  in  progressive  paralysis  of  children  are 
the  same  as  in  adults.    These  forms  of  disorder  (literal  ataxia)  are  dis- 
tinct from  the  bulbar  form  by  the  fact  that  the  single  sounds  are  pro- 
nounced correctly,  even  the  phonetic  examination  shows  no  deviation 
but  the  combination  of  sounds  in  syllables  and  words  is  a  failure.    Hei 
the  designation  of  "syllabic  stuttering.''     The  disturbance  increi 
when  a  difficult  word  has  to  be  repeated  several  times,  which  is  not 
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case  in  bulbar  paralysis.  Boumann  has  observed  in  the  course  of  his 
phonetic  examinations  slow,  irregular  vibrations  of  the  curve  preceding 
speaking  which  reproduced  the  movements  of  the  upper  Ups,  maxillsB 
and  oral  fundus.  Quivering  of  the  lips  and  twitching  of  the  facial  mus- 
culature are  also  directly  visible.  The  voice  loses  its  modulation  and 
strength  owing  to  defective  innervation.  Hesitation  due  to  difficulty 
of  diction  and  searching  for  words  are  characteristic  signs  and  can  also 
be  demonstrated  in  the  curves.  The  disorders  of  speech  are  progressive 
according  to  the  character  of  the  underlying  cause :  speech  is  impoverished 
and  becomes  progressively  more  indistinct. 

(3)  Aphasia  and  bulbar  disorders  of  speech  also  occur  in  connection 
with  diffuse  cerebral  syphilis. 

Gutzmann  noticed  in  two  cases  of  hereditary  syphilis  that  the 
well-developed  language  was  rapidly  lost  in  the  third  year  of  life. 

(4)  In  the  case  of  a  brother  and  sister,  speech  did  not  develop  before  the 
fifth  year  for  the  same  reason;  it  was  snuffling  and  imintelligible,  although 
the  velum  was  not  paralyzed.  A  boy,  twelve  years  old,  was  intellectually 
and  morally  demented;  his  first  teeth  erupted  when  twenty-eight  months 
old;  he  spoke  his  first  words  at  the  age  of  four  and  learned  walking  at 
five  (severe  rhachitis).  There  were  hiccoughing  and  moderate  snuffling 
owing  to  insufficiency  of  the  velimi.  He  speaks  a  few  easy  words.  His 
spontaneous  language  is  raw,  low,  blurred  due  to  blending  of  the  con- 
sonants and  shortening  of  the  vowels,  over-haste  and  imintelligibility. 
It  is  therefore  a  mixture  of  stammering  and  spluttering. 

(5)  I  have  seen  stuttering  come  and  go  in  another  case  which  was 
clearly  due  to  organic  causes.  The  rarity  of  the  occurrence  justifies  a 
short  description  of  the  case.  A  six-year-old  boy  had  repeatedly  suffered 
from  keratitis  parenchymatosa,  commenced  to  stutter  at  the  age  of  five, 
principally  repeating  words.  In  the  last  three  weeks  stuttering  increased 
considerably  and  was  of  a  pronounced  chronic  character.  Simultaneously 
there  occurred  numerous  signs  of  cerebral  syphiUs  (which  were  attributed 
by  Professor  Hecker  to  gummous  infiltrates  of  the  cerebral  and  spinal 
meninges  without  any  real  timief action) .  There  were  headache,  ataxia 
(which  could  not  be  explained  by  the  simultaneous  labyrinthal  syphilis) , 
fatigue,  irritable  debility,  hyperaesthesia  of  the  lower  extremities,  espe- 
cially of  the  left,  retarded  conduction  in  the  same  region  and  vaso- 
motor disturbances  (cyanosis  and  cold),  reduced  patellar  reflexes,  left 
more  than  right;  the  right  ear  had  become  deaf,  the  left  labyrinth 
partially  so ;  rotatory  nystagmus  to  the  left.  At  last  an  ulcerating  gumma 
of  the  left  tonsil  was  discovered.  Anti-syphilitic  treatment  improved 
the  p;eneral  condition,  the  hearing  distance  of  the  left  ear  was  slightly 
increased,  and  stuttering  disappeared  almost  completely  in  the  course 
of  a  month.     A  month  later  he  returned  with  a  relapse  of  the  central 
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manifestations,  which,  however,  disappeared  again  under  the  same 
medication.  One  year  later,  the  child  spoke  very  well.  Slight  imbecility 
(absence  of  inhibition)  was  one  of  the  symptoms. 

i8.  DISORDERS  OF  SPBECH  DUE  TO  ENCEPHALITIS 

The  disorders  of  speech  of  acute  inflammatory  bulbar  paralysis 
which  have  been  described  above  also  occur  in  polio-encephalitis  acute 
inferior  (Zappert,  vol.  iv,  pp.  198  and  202),  except  that  their  onset  is 
more  sudden,  and  speech  becomes  more  rapidly  indistinct.  Neverthe- 
less, a  complete  cure  is  possible. 

Distiu'bances  of  speech  which  occur  as  symptoms  of  multiple  enceph- 
alitic  foci  of  varying  etiology  are  more  interesting  and  more  important 
in  diflferential  diagnosis.  Their  natiu'e  is  as  variegated  as  the  entire 
complaint.  In  one  case,  there  may  be  bulbar  symptoms,  as  for  instance 
progressive  bulbar  snuffling  which  may  give  way  for  a  moment  to  im- 
proved, though  vacillating,  speech  enforced  by  supreme  effort,  but 
then  return  with  increased  emphasis  owmg  to  fatigue;  the  number  of 
respirations  interrupting  speech  render  the  latter  quite  unintelUgible, 
terminating  in  a  low,  lisping  squeal.  There  is  distinct  vibration  of 
intention  of  the  vocal  lips.  In  other  cases  the  manifestations  somewhat 
resemble  multiple  sclerosis.  Aside  from  the  speech  disturbances,  there 
are  bulbar,  cerebral,  and  spinal  symptoms  which  complicate  the  picture. 
The  Ups,  which  at  first  are  merely  paretic,  together  with  the  tongue  and 
palate,  finally  become  paralyzed,  the  velum  presenting  the  most  character- 
istic distiu'bance.  I  have  also  observed  disturbed  respirajtion  in  the 
shape  of  interrupted  explosive  breathing.  The  curves  are  steep  and 
separated  by  pauses  of  one  to  one  and  one-half  seconds'  duration. 

19.  DISORDERS  OF  SPEECH  DUE  TO  SCLEROSIS  OF  THE  CENTRAL 

NERVOUS  SYSTEM 

The  disorders  of  speech  in  multiple  sclerosis  (comp.  Zappert,  vol. 
iv,  p.  246)  in  childhood  do  not  occur  less  often,  but  later  than  in  diffuse 
cerebral  sclerosis,  where  speech  is  often  lost  rapidly.  Slow  monotonous 
speech,  devoid  of  musical  accent  and  often  interrupted  in  the  middle 
of  the  word  by  exuberant  inspiration,  is  a  characteristic  symptom,  if 
present.  As  a  rule,  the  manifestations  occiu*  late  and  gradually  increase. 
They  are  seldom  complicated  by  grave  bulbar  disturbances  of  phonation 
and  articulation  (rhinolalia  aperta). 

Investigations  instituted  by  Goldscheider  and  Boumann  have  led 
to  the  following  results:  Retardation  of  the  respiratory  movements 
and  articulation,  the  latter  becoming  easily  fatigued;  this  is  showTi  by 
the  curve  of  expiration  by  elongation  and  aplanation.  The  curv^es  of 
the  movements  of  the  lips,  maxillae,  and  oral  fundus  show  distinct  vibrar 
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tion.  The  various  sounds,  the  complicated  friction  and  palatal  sounds, 
become  indistinct.  In  this  way  speech  assumes  the  character  of  unde- 
fined bradylaUa,  becomes  laborious,  vacillating  in  pitch,  with  a  staccato 
effect  which  is  chiefly  dependent  upon  the  respiratory  distiu*bance. 
H.  Stem  has  graphically  demonstrated  the  interrupted  respiration  by 
means  of  pneumographic  curves.  The  exuberant  character  of  the  inspira- 
tions is  explained  by  defective  opening  of  the  glottis,  since  the  vocal 
cords  participate  in  the  intention  tremor  of  multiple  sclerosis.  Owing 
to  the  rarity  of  these  cases  in  childhood  there  is  only  one  observation 
available  (Krzywdcki) :  namely,  a  seventeen-year-old  boy  whose  vocal 
disturbance  began  when  thirteen  years  old.  Owing  to  the  effort  involved 
he  had  soon  given  up  speaking  altogether.  His  inability  was  striking 
even  in  single  words.  The  voice  was  tremulous  and  vacillated  between 
thoracic  and  falsetto  voice.  The  intention  tremor  of  the  vocal  cords 
and  their  pendulous  twitching  after  cessation  of  phonation  could  be 
observed  laryngoscopically.  Gutzmann  called  attention  to  the  similarity 
between  this  distiu-bance  and  stuttering,  there  being  pauses  between 
single  words  which  were  enunciated  explosively,  while  longer  words  are 
hacked  into  pieces  by  intervening  respiration.  The  diagnosis  could  not 
be  made  in  some  cases  except  on  the  ground  of  other  symptoms,  etiology 
and  duration  of  the  affection. 

The  older  Uterature  contains  two  cases  of  aphasia  in  girls  three  and 
one-half  years  old  with  the  diagnosis  of  multiple  sclerosis  (Humphrey, 
Pollak).    The  latter  author  observed  staccato  crying  in  his  case. 

20.  DISORDERS  OF  SPEECH  DUE  TO  INFANTILE  CEREBRAL  PARALYSIS 

This  symptom-complex  as  the  starting-point  of  various  affections 
has  been  described  by  Zappert,  vol.  iv,  p.  252.  Aphasia  will  be  dis- 
cussed in  a  special  chapter,  while  the  other  disturbances  of  the  language 
in  cerebral  hemiplegia  and  diplegia,  with  special  reference  to  general 
rigidity,  bilateral  athetosis,  and  infantile  pseudobulbar  paralysis,  will 
be  discussed  at  this  place.  Their  frequency  will  be  seen  from  a  statement 
by  Ganghofner,  according  to  which  twenty-six  out  of  forty-four  cases 
above  two  years  of  age,  or  59  per  cent.,  suffered  from  disorders  of  speech, 
in  nine  cases  there  were  complications  by  athetotic  and  choreic  move- 
ments, and  in  eight  aphasia.  A  large  portion  of  these  children  are 
demented. 

(1)  As  to  hemiplegic  forms  there  are,  aside  from  aphasia,  which 
also  occurs  in  hemi-paresis  and  hemi-athetosis  of  the  left  half  of  the 
body,  remnants  of  the  same,  stammering,  functional  snuffling,  and 
(aphactic)  stuttering. 

The  following  case  will  serve  as  an  illustration.  A  weak-minded 
boy  of  eight  learned  walking  at  the  age  of  one,  talking  at  four  years,  and 
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had  left-sided  hemiplegia.  While  single  sounds  are  formed  correctly, 
there  is  distinct  syllabic  and  word  stammering  (as  well  as  paragammacism, 
omission  of  prefixes,  etc.)  associated  with  grammatic  akataphasia  of  the 
second  degree.  His  speech  consisted  of  paratactic  several-word  sentences 
uttered  in  an  inordinately  loud  and  spluttering  voice,  interrupted  by 
rapid  breathing,  with  a  slight  musical  accent,  sometimes  stammering 
over  difficult  sound-combinations,  provided  he  takes  the  trouble  of  start- 
ing them.  Thus,  for  instance,  he  would  hastily  repeat:  ''The  book- 
the  book  ha  ma-ny  le-letters.*' 

Similar  cases  of  stammering,  combined  with  snuffling  and  stuttering 
in  infantile  cerebral  paralysis,  have  been  published  by  Oltuscewski,  who 
beheves  in  good  results  from  practice  therapy  so  far  as  speech  is  concerned. 

(2)  In  the  various  forms  of  cerebral  diplegia,  similar  and  partly 
serious  disturbances  of  speech  occiu*  still  more  frequently.  In  general 
rigidity  (Little's  disease)  especially,  there  is  violent  stuttering  which 
Kobrak  rightly  regards  as  a  focal  symptom.  The  constancy  of  the 
disturbance,  which  in  ordinary  stuttering  is  but  rarely  so  pronounced, 
seems  to  me  characteristic.  Secondary  psychic  symptoms  (linguophobia, 
etc.)  were  absent  in  the  cases  I  have  observed. 

A  boy  suffering  from  general  rigidity,  who  learned  talking  at  the 
age  of  three,  and  did  not  commence  walking  after  he  had  been  operated 
on  by  Professor  Lange  in  his  fourteenth  year,  stuttered  equally  hard  in 
spontaneous  talking,  repeating,  reading,  reciting,  and  whispering.  Sing- 
ing, too,  was  disturbed  by  the  exaggerated  dynamic  accent.  Speech  is 
interrupted  by  numerous  small  respirations,  several  words  being  exploded 
at  a  time ;  then  follow  spasms  which  are  overcome  by  sharply  articulated 
staccato  utterance  of  separate  syllables.  Sometimes  he  speaks  at  inspira- 
tion. The  entire  mimic  musculatiu'e  participates  in  the  act.  This  is  no 
doubt  a  case  in  which,  aside  from  spastic  disturbances,  there  are  difficul- 
ties in  the  way  of  phonation,  a  kind  of  syllabic  stumbling.  Pneumo- 
graphic  examination  shows  interrupted  inspiration  and  extirpation  at 
rest,  similar  to  multiple  sclerosis,  and  distinct  tonic  and  clonic  spasms, 
notably  of  the  diaphragm,  while  speaking.  Spasms  are  also  said  to  occur, 
during  which  the  tongue  protrudes  far  out  of  the  mouth. 

There  are,  besides,  the  less  characteristic  forms  of  stammering, 
chiefly  syllabic  and  word-stammering  with  elisions,  metathesis,  and 
assimilations  (comp.  p.  372)  in  these  forms  as  well  as  in  those  previously 
mentioned  and  those  that  follow. 

(3)  If  cerebral  diplegia  is  complicated  by  bilateral  athetosis  or 
chorea,  speech  is  usually  interfered  with  by  the  severity  of  the  dis- 
turbance, particularly  so  if  twitching  of  the  tongue,  velum,  and  platysma 
occurs.  Rigidity  and  athetotic  movements  may  also  involve  the  maxil- 
lary and  labial  muscles,  as  happened  in  a  patient  of  Oppenheim's  who 
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suffered  from  nearly  absolute  anarthria.  A  girl,  teo  years  of  age,  had 
great  difficulty  in  talking  and  had  most  pronounced  dj-sarthria.  A 
characteristic  sign  of  these  patholc^cal  forms  is  spastic  bradylalia, 
laborious  slow  speech,  accompanied  by  considerable  participation  of  the 
facial  musculatiu^.  There  are  also  bulbar  symptoms,  as  for  instance 
in  cases  of  Cassirer  and  Toby  Cohns,  who  also  found  disturbances  of  the 
voice,  consisting  in  deep  voice  and  aphonia.  A  case  described  by  Lieb- 
mann  as  a  choreic  disorder  of  speech  also  belongs  to  this  category. 

I  observed  grave  spastic  bradylalia  in  a  six-year-old  girl  (an  eight- 
month  child),  whose  voice  was  low,  monotonous  and  accompanied  by 
peculiar  impulsive  movements  of  the  head  and  upper  part  of  the  body. 
Stammering  was  chiefly  confined  to  syllables  and  words;  sound-stanuner- 
ing  occurred  only  with  L  and  R,  which  were  omitted.  The  monographic 
curves  showed  all  manner  of  spastic  disorders  of  respiration,  such  as 
were  described  in  stuttering,  while  respiration  at  rest  resembled  the 
above  case  of  general  rigidity. 

(4)  The  speech  disorders  of  infantile  pseudobulbar  paralysis  deserve 
special  consideration.  The  paralysis  first  involves  the  buccal  musculature, 
the  tongue,  and  in  about  one-half  the  cases  also  the  velum«  which  becomes 
completely  paralyzed.  Consequently  the  labial  sounds  are  either  com- 
pletely absent  or  indistinct,  and  the  same  refers  to  the  lingual  sounds 
P,  B,  F,  V,  O,  and  U,  as  well  as  to  T,  D,  K,  G,  R,  and  S.  This  is  com- 
plicated by  open  snuffling,  which  Peritz  beUeves  to  be  due  to  central 
causes,  if  no  paralysis  of  the  voluntary  palatal  movements  is  demon- 
strable. Speech  is  certainly  more  severely  aflfected  than  the  voluntary 
movements,  and  there  is  no  parallel  between  dysarthria  and  palatal 
paralysis.  Speech  may  be  confined  to  rapidly  exploded,  loud  sounds, 
of  which  none  but  ''ah"  and  ''ha"  can  be  made  out,  or  it  becomes  drawl- 
ing and  indistinct,  or  of  a  low  key  if  the  laryngeal  muscles  participate. 
H  is  then  absent,  and  a  difficult  sequence  of  soimds  is  separated  by 
interpolating  vowels,  as  for  instance  "perofessor."  Laborious,  some- 
times hasty  and  explosive  speech  is  interrupted  by  coordinate  spastic 
movements  of  the  muscles  of  the  maxilla  and  the  tongue  or  by  athetoid 
movements  of  the  face.  The  form  of  stuttering  thereby  occasioned  has 
been  called  dysarthric  by  Abadie,  and  occurs  oftener  in  the  spastic 
than  in  the  paralytic  form  of  pseudobulbar  paralysis. 

Since  the  prognosis  of  these  disorders  is  better  than  would  appear 
at  first  sight,  the  lingual  development  should  be  carefully  improved  by 
practice  therapy.  It  will  then  often  be  found  that  the  intellect  is  not 
disturbed,  or  only  slightly,  and  has  been  underestimated  owing  to  the 
lingual  defect.  This  was  also  distinctly  the  case  with  the  child  I  have 
mentioned.  Of  course,  where  imbecility  has  attained  to  a  high  degree, 
treatment  of  disorders  of  speech  will  encounter  great  difficulties. 
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21.  DISORDERS   OF  SPEECH  DUE  TO   AFFECTIONS   OF  THE   PERIPHERAL 
NERVOUS  SYSTEM  AND  THE  MUSCULAR  APPARATUS 

DISORDERS  OF  SPEECH  DUE  TO  PARALYSIS  OF  THE  FACIAL 

In  spite  of  unilateral  paralysis  of  the  facial  nerves,  the  labial  sounds 
are  usually  correctly  formed  by  distortion  of  the  mouth,  amounting  to  com- 
pensation of  the  affected  side.  This  is  exceptionally  not  the  case  when 
complications  such  as  imbecility  aggravate  speech.  In  these  cases  the  com- 
plicated labial  sounds  B,  V,  F,  and  M  are  absent,  if  there  is  only  hemi- 
paresis,  while  the  purely  explosive  sound  P  can  still  be  expressed.  If 
the  right  facial  nerve  is  chiefly  attacked,  Sh  is  also  missing  (protrusion 
of  the  lips).  F  is  replaced  by  D  or  L,  M  by  N,  and  there  is  also  parasig- 
matism  (see  p.  402).  Peyser  observed  unilateral  clonic  spasms  of  the  velum 
with  simultaneous  partial  paresis  and  open  snuffling.  In  bilateral 
partial  paralysis  the  sounds  B  and  P  are  missing  (Fig.  55,  p.  381).  They 
are  replaced  by  labio-labial,  weak  friction  sounds,  while  M  is  replaced 
by  N.  The  labial  sounds  are  completely  absent  in  compound  words. 
Compensatory  phonation  is  gradually  acquired  by  a  strongly  prognathous 
mf erior  maxilla,  which  wiU  impart  peculiar  masticatmg  movements  to  the 
act  of  speaking.  Gutzmann  mentions  another  form  of  compensation.  The 
boy  in  question  rapidly  pressed  his  lower  Ups  over  the  lower  incisors  with 
his  fingers  whenever  he  wanted  to  pronounce  F.  As  the  lip  returned  to  its 
normal  position,  it  grazed  the  upper  teeth  and  at  that  moment  the  air  cur- 
rent produced  the  labio-dental  friction  soimd.  The  vowels,  too,  lose  in  dis- 
tinctness by  the  absent  movements  of  the  orbicularis  oris,  although  this 
defect  can  also  be  overcome  by  a  vicarious  movement  of  the  fundus  of  the 
mouth.  These  characteristic  disorders  also  occur  alone  at  first  in  initial 
bulbar  paralysis.  Facial  paralysis  interfering  with  speech  has  also  been 
observed  in  Basedow's  disease. 

As  to  speech  disorders  due  to  polyneuritis,  especially  of  post-diph- 
therial  palatal  paralysis  and  aphonia,  see  Zappert,  vol  iv,  p.  279.  In 
myasthenia  pseudoparalytica  disturbances  of  speech  may  occur  owing 
to  rapid  fatigue  of  the  articulating  musculature,  causing  unmtelligible 
lallation  with  the  characteristic  manifestations  of  bulbar  paralysis. 

Up  to  the  present  only  one  case  has  been  phonetically  examined. 

MLH'ISM  AND  APHASIA  IX  CHILDHOOD 

Although  these  two  affections  have  already  been  mentioned,  they 
require  a  comprehensive  surv^ey  on  account  of  the  differential  diagnosis 
and  their  manifold  etiology.  The  following  division  has  been  based 
principally  upon  the  communications  of  W.  Stern: 

(1)  Mutitas  Physiologica. — Dumbness  before  beginning  to  speak 
should  not  go  beyond  the  second  or  at  the  most  the  third  year.  (For 
further  details,  see  Lingual  Development,  p.  361.) 
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(2)  Mutitas  (physiologica)  prolongata  and  audimutitas  (auditory 
dumbness)  have  been  discussed  on  p.  388. 

(3)  Mutitas  (physiologica)  prolongata  combined  with,  or  caused  by, 
(a)  hardness  of  hearing  (p.  380) ;  (6)  slight  distiu-bance  of  intellect  (p. 
389) ;  (c)  defects  of  the  peripheral  organs  of  speech,  as  for  instance  the 
muscular  articulation  (p.  397)  or  of  the  palatal  formation  (p.  405) ;  (d) 
the  totality  of  these  three  compUcations  (p.  442). 

(4)  Mutitas  idiotica,  the  dumbness  of  imbeciles,  with  or  without 
lingual  understanding  (p.  441). 

(5)  Mutismus  hystericus  (p.  438). 

(6)  Aphasia,  being  the  loss  of  partly  or  completely  acquired  speech. 
(For  ''congenitar*  sensory  aphasia,  see  p.  388.) 

The  following  distinctions  are  made  according  to  causes: 

(a)  Hysterical  aphasia,  described  on  p.  438. 

(6)  So-called  reflex  aphasia,  a  form  of  speechlessness  which 
might  perhaps  with  good  reason  be  classed  with  mutism,  and  in  other 
cases  with  hjnrterical  mutism. 

Determining  causes,  as  described  in  the  extensive  Uterature,  are: 
Disorders  of  digestion,  overeating  (speech  being  restored  by  laxatives 
or  emetics  after  having  persisted  for  a  week),  helminthiasis  (cured  by 
appropriate  therapy).  Shock  aphasia  can  only  with  diflSculty  be  sepa- 
rated from  hysterical  conditions. 

The  case  of  a  thirteen-year-old  girl,  mentioned  by  Wertner,  was 
siu'ely  one  of  hysteria.  She  had  been  run  over  without  sustaining  any 
serious  injuries;  she  was  speechless  for  thirteen  months  and  then  declared 
she  was  ready  to  speak  again.  Demme  reports  the  following  case: 
Nine  days'  aphasia  in  a  six-year-old  girl  after  tenotomy  of  the  tendo 
Achillis,  normal  speech  restored  on  the  twenty-first  day  after  operation; 
this  case  should  be  classed  under  shock  aphasia.  There  is,  of  coimse,  no 
doubt  that  shock  is  liable  to  make  people  lose  their  voice. 

(c)  Aphasia,  usually  of  the  motor  and  rarely  of  the  sensory  form  in  and 
after  infectious  diseases,  has  often  been  observed  in  smallpox,  measles  (see 
Moser,  vol.  ii  of  this  Handbook,  p.  243),  scarlet  fever,  influenza,  but  prin- 
cipally in  typhoid  fever.  Clarus  mentioned  twelve  cases  of  typhoid 
aphasia,  ten  of  which  were  boys.  The  duration  was  three  weeks.  Henoch 
stated  that  the  affection  lasted  from  one  to  two  weeks.  Gutzmann  says 
that  true  typhoid  aphasia  is  rare  (four  cases),  and  refers  to  hysterical 
mutism  in  typhoid  and  soporose  conditions.  He,  as  well  as  Curschmann, 
believes  that  typhoid  aphasia  is  as  yet  unexplained.  In  a  large  mmaber  of 
aphasia  cases  following  infectious  diseases  there  are  encephalitic  processes, 
often  of  a  hemorrhagic  character.  This  applies  especially  to  influenza 
and  pertussis. 

Von  Domarus,  of  F.  von  Mueller's  Clinic,  recently  reported  the 
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case  of  a  six-year-old  girl  with  febrile  right-sided  hemiplegia  and  aphasia 
occurring  during  recovery  from  a  medimn  case  of  pertussis.  (See  also 
Nenrath,  vol.  ii,  p.  480.) 

(d)  Aphasia  after  injury  to  the  head,  indicating  an  involvement  of 
the  lingual  centres,  is  very  rare  in  childhood,  simple  concussion  of  the 
brain  being  apparently  far  more  Uable  to  destroy  speech. 

There  is  one  of  Duval's  cases,  however,  which  may  serve  as  a  classic 
example.  After  fractiu'e  of  the  frontal  bone  a  boy  lost  his  voice.  Thirteen 
months  later  he  was  drowned.  Autopsy  findings :  A  cyst  in  the  third  left 
frontal  convolution.  Most  of  the  other  cases  healed  in  a  few  weeks, 
which  is  quicker  than  in  adults.  Dinkier  describes  an  exceptionally  grave 
case.  A  child,  two  and  one-half  years  old,  remained  psychically  changed 
after  the  traiuna,  had  paroxysmal  headache,  vertigo,  vomiting  and  walk- 
ing disturbances,  but  it  was  not  until  two  and  one-half  years  later  that 
it  began  stuttering.  Speech  was  rapidly  lost  and  death  occurred  in  coma. 
Autopsy  revealed  poUo-encephaUtis  hemorrhagica  inferior. 

(e)  Aphasia  in  Other  Organic  Affections  of  the  Brain  and  Its 
Meninges. — Freud  distinguishes  retarded  lingual  development  and  true 
aphasia  in  infantile  paralysis.  The  frequency  of  the  latter,  following 
hemiplegia,  has  been  denied  by  Cotard  and  ¥6t6.  Bernhardt  states 
that  motor  aphasia  is  not  rare  in  childhood,  but  refers  to  all  forms  of 
aphasia  of  whatever  etiology.  Neither  the  age  of  the  child  nor  the  seat 
of  the  lesion,  nor  the  extent  and  gravity  of  the  paralysis  in  hemiplegia 
is  a  decisive  factor  in  the  arrest  of  speech  (Wulflf). 

Freud  has  collected  forty-four  cases  of  aphasia,  of  which  twenty- 
one  were  right-sided  and  twenty-one  left-sided;  furthermore,  his  table 
of  two  himdred  cases  of  right  paralysis  includes  eighty-nine  cases  of 
aphasia,  and  of  two  himdred  cases  of  left  paralysis,  thirty-five  cases 
of  aphasia. 

Negative  symptoms  do  not  often  persist  long,  because  evidently 
the  right  hemisphere  easily  vicariates  for  the  left  in  childhood,  and  the 
locaUzation  is  not  firmly  estabUshed.  In  a  case  of  Pick,  aphasia  remained 
uncured,  the  lesion  extending  to  both  hemispheres.  As  a  general  rule, 
infantile  cerebral  paralysis  causes  speech  to  be  restricted  to  a  few  words, 
like  '*yes,"  ''no,"  "papa,*'  ''mamma/'  which  are  mechanically  repeated 
while  lingual  understanding  usually  persists.  In  spite  of  the  paralysis, 
speech  will  return  from  within  a  few  weeks  to  a  year,  but  the  disorders 
described  on  p.  457  will  persist  for  some  time  longer.  Cure  is  therefore 
incomplete  and  independent  of  the  behavior  of  the  paralysis.  The 
seat  of  tumors,  should  be  present,  has  not  the  same  significance  as  in 
adults.  Clarus  found  in  aphasia  tumors  in  the  right  five  times  and  nine 
times  in  the  left  cerebrum  and  three  times  in  the  cerebellum  and  pons 
(comp.  Zappert,  vol.  iv,  p.  236).    So-called  aphasia  in  chronic  hydro- 
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isnxru^  i^iiiitsis^  N^-''?fiii;*4f!?^.  nt*  "Sffm  i^  i»?i  ^swcsalhr  for  those  fonns 
inD-*!!  ;*F«  ^_:»f»r  .cnrrr  "^  Tiiirr;^^  ??»rfr-^i  ir  rari.  ^ast  as  the  expression 
.'vcarfiiL'^a^  ?*5Ci?;r-  i^ni^fui '  if-  is»l  J^siii;  ir:ci  «c3«>iic  distiirbances, 
3irii::ie  v^^^^^^^  iir^uiJr  "a«:!*=^  1  ZLL^incia  rrcrse.  tenninating  in  more 
.T  i*e^  .vciiTwcf  :*?<i^i'ri  L  1*:^  ::y;iri:n:f-  *:•:  ^r;rn:<ffiiiC  in  childhood  are 
rOiiTtsc'Tfr^rj:.  l:i  "rie  ir^  tuu.-^?.  :*:in  :Tiur3:ciiZ  asd  organic  aphasia 
i::v  iniTui:-:**  r^  Trrx^-frrz^  i^n  n  "nie  ^i*-:iii£  riaLif  they  often  terminate 
:n  ^--^^^tiM  iciiiicr:^:  '?c-i'~>*r'ji;£  >  a:%f^  ii:c  iasn  Testified,  however  to 
iessan;*:^?  tae  r-Lni^rcess^  :f  lar^i.  '?rxrrr?f?«:^  ic?  ^crrrerirx  aphasia. 

r^e  jr-f^^u^^  :i  icciksui  n  r!iil«dii;i:*i  >  x^oeriZy  good. 

T*:»f  .c^tevr  :i  *ire  r*.'ir*jib''K  >rc  "rrim.'iif  zj:c-ciirily2ed  extremities. 

^r.tinu:  :f!i:tr:i:ire^.  ^  'ic  T^.rz  "izti  e:^  laa*:.  izc  -rcer^ije?  in  articulation,  as 

n  -fCAr-T-tfTJii   rr-Zii  c  •.c  "Vi<**"">  viara  "J^  7117  ::c  :h<e  exerted  trouble. 

A2»tfT-.«?g?=»  iTMxxtsica*     r     -.■i^uir'^ir'   <decj.>».   i?  sometimes  occa- 

:  —  :i>.->  ■>  -  £-  j:>c:i::..-^».  c^r  «•!.  ±  ^■"•^c-vear-oid  boy  suffering 
fr.c-.  ^'-j:*'  :«•  ?<•  -  r^i  rre  :;ti'^^^r'::ii  -jv*!:!;*!.  *«f  i*ic  Lad  private  lessons 
i:i»i  viHc  s^  C:?»i  -ic  j:  >v.:»  *  i.  !te  'fi*  "::tf  scjciuk  :tf  the  lingual  defect. 
rb.e  -::«,■; rfSK'Li  V5if'  rr^itic:..::;;:  H-f  niriif  Vcue  T^?epi:ig  and  refused 
^*  <c>rjux  i-z-  :.'  i>'  ^i-  :t:  v:ijs  .^r'^^^iiititf*:  -lia.:  :it»  iecec:  ovuld  be  easily 
r!W':jn;  ^f»:  .''-^'-:-:::.i,'  :  :*x  o>tr  >:  r*::~iry  stl»fct,*>r  in  a  seven-year-old 
C-r  .i.*;fr  *.::    ori.  >  r  :ii..: ^.   ".tit      ~::^  :c:l}i  "reizi:  perfectly  aware 

/t   :.*».'      i.xr.r    •  .'     i    >.':*  o^^!.      V'*r^  -.iHC«.>f  :c>f«*."ed  by  hard  stut- 
-^>rv^  **^    X'.'  i',c^  *.^    ::.>'v:  r'    ^:.»>^  .:  j>  ,'a;::sec  by  ionic  spasms. 

*•;•'.  *C':^;  ^  -*.  '  r.i'^^  \.'l:«:«>:.  :!:.«f  :u«?sc:';c:js  to  be  decided 
^v  i.\x  '  ^'-^^  '...:  *xr' •'.  ;>  ^^  i'  :  vrj,-?^*!  'es  -ji:o  the  following: 
W>c»  *o*  *»►*«>.  .  V  .^  :;•  V.  *ii.v»:  i'  '^'"criij:  i  s*.  und:  wheilier 
s-    >   V     ».'•  »  -    •     ^.'"     '-^.  r- .  '  ».  :■•*'     v->v!>T  he  i<  aphaotic  and 


IV.  DISORDERS  OF  THE  VOICE 

I.  PHYSIOLOGY  OF  THE  INFANTILE  VOICE 

(1)  The  voice  of  the  nursling  has  been  analyzed  by  Flatau  and 
Gutzmann  in  thirty  cases.  They  found  an  astounding  variation  in  the 
first  reflex  cry,  considerable  differences  and  anticipated  motor  complexes, 
the  presence  of  which  is  of  theoretical  importance.  The  result  of  these 
investigations  may  therefore  be  briefly  reviewed.  The  tones  of  prefer- 
ence usually  lie  in  the  triangular  region  between  a  medium  and  a  soprano 
falsetto  voice  from  a^^,  sometimes  going  up  to  the  double  crossed 
octave,  a^.  The  first  cry  is  around  a^  and  b^  Later,  the  range  of  the 
sounds  comprises  six  to  eight  half  tones.  Above  and  outside  these  sounds 
many  other  characteristic,  inspiratory  tones  will  occur  up  to  an  octave 
higher,  also  falsetto  and  whistling  soimds  which  may  reach  quite  an 
inordinate  height,  up  to  d^  Thus,  the  voice  of  the  examined  infants 
ranges  from  g^S  but  of  course  not  with  a  continuous  scale. 

Among  vowels,  the  a-sound  is  the  favorite,  less  often  Ah,  or  alter- 
nations with  I,  E,  A,  O,  U,  which  only  plays  an  introductory  part,  as  a 
rule.  Whistling  tones  sound  in  E.  Articulations,  chiefly  Ng,  N,  or,  less 
often,  V,  occurred  only  in  seven  infants.  The  voice  always  sets  in  very 
firmly  at  first,  but  later  becomes  softer.  There  are,  besides,  a  multitude 
of  noises,  interrupted  vowel  sounds,  groaning  sounds  and  cough-like 
explosions.  A  certain  vacillating  sequence  of  sounds  is  considered  by 
these  authors  the  ''first  palpable  rhythmical  formation.*'  Gutzmann 
noticed  the  first  "primitive  song'*  in  the  fourteenth  week  (from  e^  to  g^. 
The  whistling  and  inspiratory  tones  and  elements  of  articulation  gradu- 
ally disappear,  and  the  ''song-like  store  is  more  and  more  reduced  in 
favor  of  the  development  of  speech.*'  Gutzmann's  little  daughter  made 
rudimentary  singing  attempts  when  eleven  and  twelve  months  old  (d^f *  ; 
f-sharp^-dO,  going  up  and  down;  then  followed  c-sharp*  to  g-sharp*; 
below  g^  there  was  pectoral  voice  and  above  g*  falsetto.  For  the  cry 
respiration  of  infants  see  p.  360. 

(2)  The  infantile  voice  is  of  particular  importance  to  the  physician 
on  account  of  the  great  frequency  of  hoarseness  among  school  children. 
The  range  of  the  speaking  voice  is  very  great  between  the  third  and 
seventh  years.  It  comprises  nine  half  tones  (a-f-sharpO  in  both  boys 
and  girls;  after  exclusion  of  the  very  high  and  very  deep  sounds,  which 
rarely  occur,  the  voice  ranges  between  g  and  e^  according  to  Paulsen, 
between  a  and  d^  according  to  Gutzmann.  The  range  of  the  singing 
voice  is  subject  to  considerable  variations.     According  to  more  recent 
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investigations  of  Garbini,  Paulsen,  Flatau,  and  Gutzmann,  it  comprises 
five  half  tones  in  the  first  and  second  years,  taking  the  most  frequent 
tones  into  consideration  and  using  real,  not  geometrical,  averages;  in  the 
twelfth  year  it  comprises  fourteen  to  nineteen  half  tones  in  boys  and 
sixteen  to  twenty-two  half  tones  in  girls,  which  will  not  materially 
increase  up  to  the  change  of  voice.  The  growth  of  the  increase  has  been 
illustrated  by  Gutzmann  (Fig.  74).  It  progresses  less  rapidly  upward 
in  boys,  the  range  of  boys*  voices  being  smaller  than  that  of  girls.  The 
lower  limit  of  the  infantile  voice  is  on  the  average  near  g  and  a,  the  upper 
one  near  g^-b^.  The  range  is  greatest  in  the  tenth  and  eleventh  years, 
after  which  the  upper  limit  sinks  in  both  sexes.  The  very  great  differ- 
ence in  extent  of  children's  voices  is  shown  by  figures  furnished  by 
Paulsen,  Flatau,  and  Gutzmann.  They  foimd  ten  to  thirty-one  half 
tones  in  the  seventh  and  sixteen  to  forty-one  in  the  fourteenth  year;  the 
proportion  of  frequency  between  a  great  and  a  small  range  was  1  : 3. 
Exceptional  cases  will  not  be  described  here,  as  for  instance  a  child 
of  musical  parents,  observed  by  Flatau,  who  conmianded  five  tones  at 
the  age  of  nine  months,  and  two  octaves  at  the  age  of  four  years,  although 
possibly  these  cases  are  not  particularly  rare.    Among  the  575  children 
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Average  range  of  boys*  voices  and  girls'  voices  from  0  to  15  years.     (After  Gutimann.) 


examined  by  Flatau  and  Gutzmann,  3-7  per  cent,  were  imable  to  ''repeat 
any  musical  sounds  at  all  in  spite  of  a  thoroughly  normal  condition 
of  the  organs,''  (so-called  hummers).  Imhofer  mentions  the  consider- 
ably smaller  range  of  voice  in  weak-minded  children. 

The  range  of  voice  is  also  of  considerable  importance  for  singing  in 
school,  to  which  further  reference  will  be  made. 

Aside  from  this  point,  it  is  necessary,  in  the  interests  of  voice  forma- 
tion, to  know  the  register  of  children's  voices.  Here  again  Gutzmann 
and  Flatau  make  detailed  statements.  Most  children  have  a  so-called 
principal  register  (also  called  the  middle  voice)  which  ranges  from 
about  b-f-sharp^  and  also  serv^es  the  purposes  of  speaking. 

The  fissure  of  the  glottis  is  narrow  and  long,  there  are  broad  curv'es 
at  the  vocal  cords,  the  larynx  occupies  a  middle  position,  and  there  is 
no  pectoral  resonance.  The  character  of  the  vocal  sound  in  this  register 
determines  the  timbre  of  the  infantile  voice. 

Below  this  border-line  there  is  a  pectoral  register,  ranging  from 
D  to  A,  which  is  characterized  by  palpable  thoracic  vibrations;  this 
register,  however,  is  not  always  present.    The  laryngeal  picture  resembles 
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in  a  general  way  the  one  described.  Above  the  principal  register,  the 
falsetto  voice  comprises  in  the  average  case  the  sounds  g-sharpM\ 
This  register  as  well  as  the  principal  register  have  nothing  in  common 
with  the  falsetto  voice  of  adults,  with  which  they  have  been  erroneously 
identified. 

In  producing  falsetto  sounds,  the  vocal  cords  become  longer  and 
narrower,  the  ventricular  bands  follow  suit,  and  the  glottis  fissure  itself 
becomes  still  finer  and  narrower. 

Flatau  describes  a  fourth,  or  whistling,  register  which  is  found  in 
5  per  cent,  of  girls  from  about  nine  to  thirteen  years;  in  rare  cases  it 
will  be  preserved.  The  sounds  of  this  register  are  above  E*  and  of  a 
metallic  or  flute-like  character. 

It  was  found  in  the  few  cases  which  have  been  carefully  examined 
that  the  glottis  usually  assumes  a  fusiform  shape  (whistling  fissure), 
while  the  soft  palate  is  considerably  drawn  up.  The  velum  is  firmly 
pressed  against  the  faucial  wall,  the 
palatal  arches  approach  each  other  to 
the  utmost,  leaving  but  a  narrow  space 
between  them,  while  the  epiglottis 
descends  very  deeply  (Fig.  75). 

Most  children  possess  a  pectoral 
and  a  principal  roister,  and  a  com- 
paratively large  nimiber  have  falsetto  , 
sounds  besides;  it  is  only  exceptionally 
that  either  of  the  registers  exists  alone. 

The  rarity  of  a  falsetto  register  is  remarkable  and  probably  due  to  improper 
training.    In  boys,  the  pectoral  tones  gradually  increase  up  to  puberty. 

(3)  Mutation  of  the  voice  in  both,  girls  and  boys,  is  of  the  greatest 
importance  for  the  further  training  of  the  voice.  Any  disturbance  may 
cause  permanent  injury,  and  this  is  often  confused  with  organic  affections 
of  the  larynx. 

In  regard  to  development  of  the  larynx  at  puberty,  see  Seitz,  this 
Handbook,  vol.  iii,  p.  111.  The  vocal  cords  in  the  male  grow  longer  in  a 
short  time  by  one-third;  any  asymmetries  which  occiu"  during  this 
period  will  be  compensated  in  the  course  of  growth. 

The  voice  of  boys  gradually  sinks  by  an  octave,  that  of  girls  only 
by  a  third.  The  speaking  voice  of  boys  suffers  a  corresponding  change, 
going  down  to  d  or  e  in  A. 

According  to  Paulsen's  investigations,  6  per  cent,  of  the  boys  under 
fourteen  spoke  in  adult  tones,  while  3  per  cent,  of  those  under  nineteen 
still  had  the  boys'  voice.  As  a  rule,  the  same  voice  is  used  for  spieaking 
and  singing,  but  there  are  a^  cases  where  the  adult  voice  is  used  for 
^leaking  and  the  juvenile  voice  for  singing,  or  vice  versa. 
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been  acquired.  Unless  hoarseness  has  been  caused  by  overexertion  of 
the  voice,  its  treatment  coincides  with  the  therapy  of  the  upper  air 
passages  and  larynx.     (Compare  Galatti,  l.  c,  and  Feer,  p.  328.) 

Really  striking  disturbances  of  the  voice  at  puberty  (see  Seitz,  vol. 
ii,  p.  Ill),  consisting  in  pronoimced  hoarseness,  aphonia  and  changing 
the  voice  either  to  falsetto  or  to  abnormal  depth,  occur  in  boys  oftener 
than  in  girls.  As  this  condition  is  often  accompanied  by  considerable 
hyperaemia  and  swelling  of  the  vocal  cords,  it  may  be  confused  with 
laryngitis,  causing  useless  application  of  a  variety  of  remedies.  Paulsen 
states  that  inability  to  sing  increases  in  direct  ratio  from  the  thirteenth 
to  the  fifteenth  year,  where  the  climax  is  reached  at  40.1  per  cent.;  it 
decreases  in  frequency  from  the  fifteenth  to  the  nineteenth  year.  Flatau, 
who  has  described  the  changes  of  mutation  in  detail,  distinguishes  the 
following : 

(1)  Prolonged  mutation,  in  which  the  transition  from  one  register 
to  the  other  occupies  years,  the  juvenile  voice  being  only  quite  gradually 
replaced  by  the  adult  timbre. 

(2)  Persistent  falsetto  voice,  in  which  the  boyish  timbre  remains 
between  a  and  e^  or  may  possibly  reach  the  top  note  of  the  adult  voice, 
d  or  e.  Gutzmann  explains  this  by  a  preponderance  of  the  cricothyroid 
muscle  which  assists  the  thyreo-arytenoid  as  abductor  of  the  vocal 
cords,  since  with  exaggerated  length  the  latter  fails  to  perform  its  func- 
tion. The  former  muscle,  however,  produces  the  falsetto  voice,  and  its 
fimctional  insufficiency  will  easily  change  the  voice  to  a  deep  bass,  the 
vocal  cords  being  slackened.  This  persistent  wrong  use  of  the  falsetto 
voice  causes  spastic  contractions  of  the  external  laryngeal  musculature, 
followed  by  manifestations  of  fatigue  due  to  unusual  exercise,  culminating 
in  pain  and  pressure.  This  condition  is  accompanied  by  disturbed  respira- 
tion in  the  shape  of  superficial,  hasty  respiration  while  speaking,  and 
perverse  action  of  the  vocal  cords  in  inspiration.  The  persistent  use  of 
the  falsetto  voice,  therefore,  resembles  stuttering  and  occurs  together 
with  it.    It  also  occm^  in  the  families  of  stutterers. 

(3)  Persistence  of  the  infantile  voice  is  rare. 

(4)  Perverse  mutation  in  girls:  The  larynx  undergoes  exaggerated 
development,  causing  the  voice  to  assume  a  rough  and  deep  timbre. 
Scheier  mentions  a  girl  of  sixteen  whose  voice  ranged  from  C-b^,  Gutz- 
mann a  girl  of  thirteen  whose  voice  ranged  from  a  deep  bass  to  the 
normal  timbre  of  an  adult  woman.  Flatau,  on  the  other  hand,  describes 
arrest  of  development  of  the  larynx  in  the  male  with  very  slight  change 
of  voice  and  underdevelopment  of  the  sexual  organs. 

Premature  low  change  of  voice  has  been  often  obeerved  as  a  (symp- 
tom of  pubertas  prsecosa.  A  child,  described  l^  ^  Mth 
a  deep  voice.    Neurath  has  compiled  a  « 
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temal  Medicine  and  Pediatrics,"  vol.  iv.  He  suspects  tumors  of  the 
pineal  gland,  Lange  (vol.  iv,  p.  9)  tumors  of  the  genital  glands  and 
adrenals. 

The  treaiment  of  disorders  of  the  voice  at  puberty  should  set  in  as 
soon  as  there  is  no  further  change  and  the  gradual  development  of  the 
normal  voice  stops,  or  if  the  prevailing  hoarseness  is  felt  as  a  serious 
disturbance.  Singing  at  school  should  be  discontinued.  Practising  in 
the  correct  timbre  is  usually  sufficient  for  a  cure.  Should  the  falsetto 
persist,  special  practice  is  necessary,  by  commencing  with  breathing 
sounds,  then  whispering  soimds,  followed  by  practising  single  sounds  in 
as  low  a  key  as  possible.  This  is  the  same  method  as  employed  in  stut- 
tering, slight  pressure  on  the  thyroid  cartilage  being  an  aid  to  phonation 
at  first.  A  combined  application  of  the  electric  current,  massage  and 
compression  has  given  excellent  results  in  my  hands.  When  changing 
from  vowel  to  consonant,  or  vice  versa,  the  same  key  should  be  retained ; 
the  voice  should  set  in  gently,  not  compressed,  and  expiration  should  be 
prolonged.  Reading  and  reciting  will  bring  the  treatment  to  an  end, 
which,  in  light  cases,  will  occupy  but  a  few  weeks,  while  in  persistent 
cases  it  may  have  to  be  continued  for  several  months.  Local  treatment 
of  the  larynx  is  useless.  The  disorders  in  organic  affections  of  the  nervous 
system  have  been  treated  of  on  p.  451. 


V.  IMPORTANCE  AND  PROPHYLAXIS  OF  DISORDERS  OF 
SPEECH  AND  VOICE  IN  SCHOOL 

The  number  of  school  children  in  Germany  with  disorders  of  speech 
and  voice  are  about  200.000,  as  shown  by  numerous  statistical  figures 
compiled  and  published  by  Gutzmann.  The  mental  development  of  a 
great  number  of  these  is  necessarily  backward  and  according  to  Sarbo 
they  amount  to  23  per  cent. 

Most  of  these  children  enter  school  without  any  adequate  lingual 
development,   others  had  previously  suffered  from  lingual  disorders, 
such  as   auditory  mutism,    pronounced  spluttering,   akataphasia  and 
stammering,  which  have  prevented  their  normal  intellectual  develop- 
ment; others  are  intellectually  deficient  by  nature  or  have  remained 
undeveloped  by  illness  or  neglect.     Alt  are  behind 
their  normal  schoolmates  of  the  same  age.    The  first    % 
lessons  remove  stammering  in  a  large  number  of  23I 
cases,  the  number  (102,000)  being  thus  rapidly  re- 
duced (see  Fig.  77).    The  rest  of  the  stammerers  are 
of  ten  accused  of  "speech-laziness,"  scolded  in  school 
instead  of  being  sent  to  a  specialist,  frightened  in- 
stead of  cured.    It  would  be  a  far  better  plan  to  free 
these  children   from  their  defects  before  entering 
school,  and  this  can  be  accomplished  between  the 
ages  of  four  and  six.      It  devolves  upon  the  family 
physician  to  call  parents'  attention  to  this  fact  in- 
stead of  consoling  them  with  the  idea  that   the 
disorder  will  "disappear  by  itself."    The  foundation 
of  kindergartens  for  these  children,  as  has  been 
accomplished  by  Knopf,  in  Frankfort-on-the-Main, 
should  be  more  generally  adopted.     Although  our 
public  schools  are  generally  well  organized,  so  far    r™a7n*VM.'Vi."'d*"rew 
as  speaking    and  reading  are  concerned,  the  de-    ^bd^'™,^''KpkL'''""' 
tails  of  lingual  education  may  well  be  improved 
upon  in  many  particulars,  as  may  be  seen  from  the  following  pages. 

While  stammering  decreases  in  frequency  during  the  first  school 
years,  the  number  of  stutterers  is  rapidly  on  the  increase.  Statistical 
figures  comprising  half  a  million  children  in  Germany  justify  an  esti- 
mate of  98,000  stutterers  among  them,  or  1  per  cent.  At  the  b^inning 
of  school  age  the  number  of  stutterers  amounts  only  to  0  5  per  cent., 
while  in  the  higher  grades  they  have  increased  to  1.5  per  cent,  (see  Fig. 
78).    A  still  greater  increase  of  stutterers  will  be  found  in  the  private 
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schools,  where  exact  statistics  have  shown  a  considerable  increase  at 
the  ages  of  seven  and  eight.  This,  then,  is  immediately  after  the  first 
lessons  in  reading  and  writing,  the  difficulties  of  which  must  be  regarded 
as  exciting  causes.  An  important  reason  for  this  fact  is,  according  to 
Gutzmann,  that  a  relatively  rapid  period  of  cerebral  growth  terminates 
with  the  eighth  year,  (Compare  Pfister,  this  Handbook,  vol.  iv,  p.  121.) 
Another  point  is  that  slight  lingual  defects  are  discovered  only  at  school. 
The  demands  of  the  first  lessons,  too  strenous  methods,  may  cause  the 
affection  to  break  out  in  children  with  a  family  taint,  and  who  are  shy 
and  easily  frightened.  Again,  imitation  of  stuttering  schoolmates  is 
often  a  cause  in  early  school  years.  The  number  of  stutterers  is  somewhat 
reduced  in  the  ninth  year,  while  from  twelve  to  fourteen  it  is  again 
considerably  increased,  probably  under  the  influence 
of  manifestations  of  puberty.  This,  however,  only 
occurs  in  boys. 

It  is  quite  clear  that  a  serious  defect  like  stutter- 
ing, which  is  often  associated  with  psychic  injuries, 
must  have  an  unfavorable  effect  upon  progress  in 
I  school. 

Gutzmann  estimates  that  50  per  cent,  of  stutr- 
terers  are  backward  pupils,  although  on  the  average 
I  stutterers  are  not  ungifted.   According  to  Sarbo  the 
percentage  is  only  36  per  cent.  (2208  out  of  6046) ; 
^""t  h"']!!*)  '*""'*  '""r    ^^^  number  of  backward  boys  having  been  found  to 
the  older  grade  have  dropped    amount  to  36  and  that  of  backward  girls  to  37  per 
lerer.  darin«  .ehooi  period,    cent.  Westergaard's  statement  that  all  stutterers  sit 
"""""""  in  the  lower  benches  has  not  been  confirmed  in  my 

experience.  Lindenberg,  who  has  compiled  statistics  of  212,000  school 
children,  among  whom  there  were  7.4-9  per  cent,  of  stutterers,  found 
that  the  niunber  of  bright  children  among  the  latter  are  in  the  minority. 
Part  of  these  children  are  purposely  neglected  or  not  called  up  by 
the  teacher.  According  to  my  experience,  this  occurs  in  private  schools 
even  more  frequently  than  in  public  schools,  the  reason  probably  being 
that  the  written  exercises  are  sometimes  overestunated  in  the  latter. 
The  pupils  often  leave  school  with  very  slight  lingual  attainment.  They 
cannot  express  themselves,  not  because  of  their  stuttering,  but  because 
they  have  had  no  opportunity  to  practise  speaking.  Stutterers  are 
often  wrongly  judged  in  school,  although  at  the  present  time  the  majority 
of  teachers  look  upon  this  affliction  as  a  disease,  and  not  a  bad  habit. 
But  they  are  often  enough  exposed  to  the  ridicule  of  classmates.  Lieb- 
mann  points  out  that  stuttering  pupils  are  often  reproached  and  punished, 
because  they  are  supposed  not  to  have  prepared  their  lessons,  the  teacher 
knowing  that  they  stutter  harder  the  worse  they  come  prepared.    Greater 
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severity  in  such  a  case  would  not  be  unjustified,  if  it  were  not  pedagogi- 
cally  wrong  to  adopt  harsh  treatment,  under  the  influence  of  which  the 
affliction  grows  worse.  Again,  these  pupils  may  remain  silent  for  fear 
of  stumbling  over  difficult  sounds  which  may  be  contained  in  the  answer. 
The  same  fear  may  cause  these  children  to  replace  difficult  sounds  by 
others,  thereby  giving  the  impression  of  imcertainty.  The  teacher  may 
thereupon  insist  upon  repetition  of  badly  pronoimced  words,  with  the 
result  that  by  this  very  practice  the  difficulty  is  increased.  This  may  be 
accompanied  by  wrong  instructions  and  reproaches,  such  as  to  take  a 
deep  breath,  without  giving  the  subject  of  correct  breathing  any  thought, 
to  use  more  effort  and  energy,  by  which  fear  is  increased  with  volimtary 
spasms  in  every  part  of  the  respiratory  and  speaking  musculature. 
Thus  the  command:  "Speak  slowly,  without  stuttering,"  will  usually 
aggravate  the  condition,  although  it  may  be  admitted  that  this  may 
have  the  desired  effect  in  a  large  number  who  belong  to  Class  I  (see 
p.  417).  But  it  is  not  the  teacher's  business  to  decide  how  an  individual 
case  is  to  be  treated. 

P.  Maas  communicated  a  case  showing  what  serious  results  the 
good  intentions  of  teachers  may  have.  When  Maas  sent  a  boy  back  to 
school,  after  having  effected  considerable  improvement,  the  teacher 
observed  the  boy  to  slightly  stutter  on  pronoimcing  the  sound  K.  He 
then  had  this  sound  immediately  practised,  with  the  result  that  the 
boy  was  totally  unable  to  bring  the  sound  over  his  lips  at  all,  xmtil  correct 
treatment  reassured  him.  Occurrences  of  this  kind  are  well  known  to 
every  lingual  specialist. 

The  treatment  of  cured  or  improved  stuttering  in  schools  is  not  an 
easy  matter  for  the  teacher.  He  should  exercise  great  care  not  to  intim- 
idate. He  should  never  test  children  for  their  ability  to  speak  when 
they  return  to  school.  A  test  is  always  a  psychic  insult  of  first-class 
magnitude.  These  patients  should  be  spared  inmiediately  after  they 
have  returned  from  treatment.  The  worst  method  is  to  call  the  child's 
attention  to  his  failure,  as  this  will  positively  cause  either  a  relapse  or 
permanent  deterioration. 

Again,  it  would  be  a  mistake  not  to  let  these  children  speak  at  all. 
The  distrust  with  which  they  are  affronted  and  which  they  will  soon 
learn  to  understand  makes  them  displeased  and  shakes  their  knowledge. 
How,  then,  should  such  a  convalescent  be  treated?  In  one  point,  inexo- 
rable severity  should  be  exercised,  but  not  toward  the  afflicted  child, 
but  toward  his  classmates  for  teasing  him  in  spite  of  a  request  to  stop  it. 
The  self-consciousness  and  confidence  of  the  patient  should  be  awakened, 
the  praise  of  his  progress  may  even  be  somewhat  exaggerated,  he  should 
be  treated  with  friendly  consideration,  overlooking  slight  mistakes  and 
relapses.    The  teacher  may  aid  in  giving  an  expected  answer  by  speaking 
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the  beginning  of  the  answer  with  the  child.  Questions  should  therefore 
be  clothed  in  the  character  of  an  answer,  because  its  repetition  will 
faciUtate  the  task.  If  then  the  good  progress  of  the  child  is  referred  to 
again  and  again,  better  results  will  be  attained  than  by  encouragement 
to  greater  energy,  which  after  all  is  not  meant  sincerely. 

At  the  same  time,  teachers  and  school  physicians  should  have  a 
certain  knowledge  of  the  psychology,  physiology,  and  pathology  of 
speech,  in  order  to  be  able  to  correctly  advise  the  parents  and  to  impart 
the  lessons  in  a  way  calculated  to  remove  the  defects  or  prevent  their 
occurrence.  Teachers  should  therefore  undergo  adequate  training  in 
seminaries  and  colleges.  The  details  of  prophylaxis  are  explained  later. 
Courses  for  the  cure  of  lingual  defects  of  school  children  are  always  a 
makeshift,  and  the  establishment  of  special  classes  will  remain  a  pious 
wish. 

The  increasing  frequency  of  chronic  hoarseness  is  less  known 
than  the  frequency  of  lingual  defects.  The  percentage  amounts  to 
41.6  per  cent.,  as  will  be  seen  from  Fig.  79.  The  causative  factors  are 
in  the  main  the  following: 

(a)  Singing  in  chorus,  in  which  there  is  more  shouting  than  singing ; 

(b)  Exaggeration  of  the  demands  made  upon  the  vocal  range  by 
practising  songs  which  do  not  consider  the  majority  of  the  children 
(75  per  cent.) ; 

(c)  Singing  at  puberty,  the  first  manifestations  are  apt  to  be  over- 
looked ; 

(d)  ''The  school-speaking  voice,"  setting  in  with  a  hard  tone  which, 
according  to  Paulsen,  is  ''unnatural,  very  loud  and  high."  He  found  it 
to  be  a  third  higher  than  the  natural  speech  of  children  and  rightly 
blames  an  unnatural  way  of  speaking  "as  being  distasteful  to  the  chil- 
dren." He  applies  the  same  remarks  to  the  "exaggerated  accentuation 
of  syllables." 

In  view  of  the  demands  made  to-day  upon  the  children's  voice, 
Garbini  may  well  exclaim:  **Povri  bambini.*'  We  are  confronted  with 
the  serious  question  whether  the  maltreatmeat  of  the  voice  is  an  indiflfer- 
ent  matter  and  whether  the  duty  is  not  incumbent  upon  us  "to  protect 
the  juvenile  voice  in  the  first  school  years  with  care  and  competence 
from  the  ill  treatment  of  intensity"  (Flatau  and  Gutzmann). 

The  prophylaxis  of  the  lingual  and  vocal  disorders  in  the  school 
presupposes  suflScient  preliminary  training  of  the  teachers  in  the  physi- 
ology of  the  speaking  and  singing  voice  and  of  the  language  generally. 

This  foundation  for  correct  speaking,  or  lingual  hygiene,  is  also  impor- 
tant for  the  health  of  the  teacher.  His  speech  and  instructions  should 
be  phonetically  correct,  while  treatment  of  lingual  and  vocal  disorders 
should  be  relegated  to  the  physician.     The  services  of  the  latter  will 
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be  so  much  less  required  as  the  first  mstnictions  in  spealdng,  reading 
and  singing  are  correct.  These  correct  instructions  will  "remove  the 
majority  of  grave  Ungual  defects  which,  untreated,  will  blast  the  entire 
future  career  of  a  child"  (Gutzmann). 

Kerschensteiner  has  introduced  the  principle  in  Munich  to  spare 
the  child  with  reading  just  after  entering  school,  unless  he  is  able  to  speak 
phonetically  correct.  During  the  first  two  months,  lingual  instructions 
are  given  on  the  phonetic  principle.  The  language  of  the  little  ones 
might  already  be  trained  in  the  kindergarten,  if  the  teachers  had  the 
necessary  imderstanding  for  the  physiology  of  speech.  Correct  instruc- 
tion in  phonation  trains  the  infantile  organs  of  speech,  and  forms  an 
excellent  foundation  for  progressive  instruction  and  for  facihtating  the 
principles  of  orthography. 

Diesterweg  mentions  as  an  additional  advantage  the  time  saved  in 
learning  to  read,  but  Gutzmann  rightly  points  out  that  it  is  far  more 
important  to  have  the  children  learn  reading  correctly  than  rapidly. 
Rapid  learning  promotes  disorders  of 
speech,  careful  learning  prevents  them. 

Speech  is  acquired  with  the  aid 
of  the  ear,  the  eye,  and  the  tactile 
sense.  The  ear  serves  to  compare  the 
child's  own  language  with  the  pure 
sounds  of  the  teacher.  Howe\er,  he 
will  learn  from  another  child  who 
speaks  well  already.  There  are  physi- 
ological and  psychological  reasons  why 
just  in  this  period  children  should  learn 
from  each  other.  The  eye  serves  to 
follow  the  position  and  movements  of 
the  oi^ans  of  articulation,  as  practised 
by  the  teacher  or  a  schoolmate,  com-  t**''  «"»■  ™mpiiKi  acmrdiDn  lo  perccaia»e 
paring  them  with  his  own  in  a  mirror. 

The  use  of  the  eyes  in  the  first  lesson,  even  with  the  aid  of  illustrations 
depicting  the  various  positions,  has  also  rendered  excellent  services  in  cor- 
recting light  stammering  defects.  The  tactile  sense  is  used  to  control  the 
setting  in  of  the  voice,  the  strength  of  the  voice,  the  respiratory  movements 
which  are  felt  by  the  learning  child  when  placing  his  hands  gainst  the 
larynx  and  chest  of  the  teacher  or  speaking  classmate.  All  these  measures 
can  be  easily  carried  out  in  practice,  and  thus  the  various  components 
consisting  of  respiration,  voice,  and  articulation  are  practised  separately 
and  combined.     This  is  the  best  prophylaxis  against  disorders  of  speech. 

(1)  Respiratory  exercises  are  also  of  hygienic  value;  they  should, 
therefore,  not  be  confined  to  the  first  reading  lessons,  but  also  applied 
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before  and  at  later  periods.  They  should  be  practised  with  closed  mouth, 
if  only  hygienic  exercise  is  intended;  physiological  speaking  respiration^ 
however,  should  be  carried  out  rapidly,  deeply  and  quite  noiselessly 
through  the  mouth  and  with  slow  expiration  (see  p.  429).  During  inspi- 
ration and  expiration  there  should  be  no  sipping  noise,  no  groaning  due  to 
approximation  of  the  vocal  cords,  no  explosion  of  breath,  no  unnecessary 
movements  like  raising  the  shoulders,  keeping  the  head  stiff,  etc.  In 
respiration  through  the  nose,  all  snuffling  soimds  due  to  aspiration  of 
the  nostrils  should  be  avoided.  The  movements  are  first  obser\'ed  by 
the  child  and  then  imitated  before  a  mirror,  with  his  hands  placed  upon 
his  chest. 

(2)  Exercising  the  voice,  including  the  vowels,  should  commence 
with  whispering.  This  should  be  accompanied  by  exercising  for  posi- 
tions, which  are  followed  by  a  moderately  loud,  soft  sound.  Through 
the  breathing  sounds,  the  voice  will  be  trained  to  set  in  softly ;  I  consider 
it  wrong  and  dangerous  to  specially  practise  the  initial  explosive  sounds. 
It  is  used  too  often  even  without  practice.  The  voice,  even  when  practis- 
ing vowel  soimds,  should  be  kept  at  a  low  pitch,  because  the  normal 
speaking  voice  is  at  the  lower  end  of  the  vocal  scale.  Duration  of  soimds 
and  their  modulation  have  to  be  specially  practised,  if  a  pleasant  use 
of  the  speaking  voice  is  to  be  acquired.  Bad  habits  should  therefore  be 
prevented  early  by  teaching  the  child  to  practise  short  open  vowels 
and  sounding  consonants  with  distinct  positions  of  the  mouth  and  a 
low  initial  sound.  This  is  at  first  practised  by  touching  the  laryngeal 
cartilage  with  the  finger.  In  this  way  the  exaggerated  high,  loud,  and 
hard  initial  sound,  pronounced  with  tense  vocal  Ups,  will  be  avoided; 
soft,  moderately  loud  vowels,  spoken  in  a  deep  key,  will  relax  the  vocal 
cords,  which  will  be  the  best  practice  to  prevent  the  development  of 
chronic  hoarseness  and  vowel  stuttering. 

(3)  Articulating  exercises  can  be  practised  for  many  sounds  with  the 
aid  of  a  mirror.  The  expiratory  current  in  explosive  sounds  can  be  illus- 
trated by  blowing  a  little  card  away,  causing  the  mirror  to  become  misty, 
etc.  Media  and  tenuis  should  be  carefully  observed.  Friction  sounds 
and  sounding  consonants  should  be  practised  like  long  vowel  sounds. 

(4)  The  reading  exercises  should  be  based  upon  the  same  princi- 
ples. The  test  of  distinct  whispering  will  show  that  it  is  not  the  high 
and  loud  voice,  but  careful  articulation,  which  makes  for  intelligent 
speech.  Appropriate  distribution  of  the  respiration  over  the  entire 
sentence  is  of  importance,  care  being  taken  that  there  will  be  no  short, 
noisy  inspirations  between  words  or  syllables.  As  the  child  reaches 
higher  stages,  correct,  logical  reading  should  be  taught  with  elegant 
modulation  and  at  a  moderate  speed.  Strange  to  say,  this  demand  is 
better  fulfilled  in  public  schools  than  in  private  schools. 
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If  these  rules  are  followed,  doing  away  with  the  objectionable  school 
tone  and  avoiding  undue  haste  in  answering  questions,  speech  and  voice 
can  be  so  well  trained  in  expression  and  modulation  in  schools  that  it 
will  safeguard  against  the  occurrence  of  disturbances. 

(5)  Singing  m  school,  and  especially  smging  in  chorus,  urgently 
demands  reform  in  the  interests  of  saving  and  training  the  voice.  There 
is  a  consensus  of  opinion  among  all  experts,  from  Manuel  Garcia  to  the 
present  day,  in  this  respect.  To  effect  this,  however,  singing  teachers 
should  know  the  exact  range  of  the  majority  of  the  pupils.  They  should 
remember  that  most  songs  require  a  range  of  tones  which  no  more  than 
about  25  per  cent,  of  children  can  conunand.  They  should  know,  and 
duly  consider,  the  manifestations  of  puberty  in  both  boys  and  girls, 
even  in  the  absence  of  real  vocal  disturbances.  Girls,  at  the  time  of  the 
first  menstruation,  should  not  sing  on  any  account.  Chorus  singing 
should  be  prohibited  in  kindergartens;  on  other  occasions  it  should  be 
replaced  by  solo  songs  or  singing  in  small  groups,  which  would  obviate 
overexertion  both  as  to  length  of  time  and  loudness.  Chronic  hoarse- 
ness of  school  children  and  the  grave  voice  disturbances  at  puberty 
would  be  most  effectually  overcome  without  curtailing  singing  in 
school,  the  educational  and  hygienic  value  of  which  is  not  to  be  imder- 
rated.  This  might  also  be  the  means  of  checking  the  evident  decrease 
of  good  vocalists. 

Prophylaxis  of  voice  and  speech  disturbances  in  the  school  demands 
extensive  physiological  and  pedagogic  knowledge,  and,  although  the 
task  is  an  arduous  one,  it  is  thankful  for  school  physicians,  family  phy- 
sicians, and  teachers  alike. 


VI.  THE  INABILITY  TO  LEARN  TO  READ.    SO-CALLED 

CONGENITAL  WORD-BLINDNESS 

Definition. — The  inability  to  learn  to  read  deals  with  a  manifesta- 
tion wherein  an  otherwise  intelligent  or  apparently  intelligent  child, 
who,  while  able  to  speak,  draw  figures,  is  well  informed  in  general  and 
able  to  memorize  well,  acquires  the  ability  to  read  and  to  do  spontaneous 
writing  only  with  great  difficulty,  very  incompletely,  or  not  at  all.  Based 
upon  my  observations  and  on  descriptions  in  the  literatiu'e,  the  symp- 
toms of  so-called  ''Congenital  Word-blindness''  are  as  follows: 

Symptomatology. — Most,  but  not  all,  of  these  children  are  intelli- 
gent— sometimes  they  even  are  among  the  better  pupils.  Often  they 
have  a  good  acoustic  memory  and  may  be  able  to  recite  pieces  from 
their  reader  from  memory,  and  by  so  doing  deceive  their  teachers  about 
their  inability  to  read.  Most  of  them  also  draw  well  and  have  also  a 
good  "optic  memory.''  They  are  therefore  described  as  "Optic  Per- 
ception Types"  (among  others  by  Thomas),  and  their  acute  sense  of 
observation  is  remarkable  (Otto  Wernicke). 

They  compute  to  the  extent  of  their  normal  powers  quite  well; 
read  figures  and  letters  well;  but  learn  particularly  the  last  only  with 
great  effort,  and  sometimes  those  letters  which  are  used  less  often 
not  at  all. 

Words  they  cannot  always  read,  even  if  in  their  own  handwriting, 
or  they  learn  with  difficulty  to  read  small  words,  for  instance  their  own 
name,  the  names  of  the  days  of  the  week  and  the  months.  When  a 
little  advanced  their  favorite  mistakes  in  reading  are  "Mistakes  of 
Adding."  In  severer  cases  this  becomes  complete  nonsense;  for  instance, 
they  read  instead  of  "But  how  do  you  know  this"  :  "But  now  go — know 
with"  (case  of  Thomas).  Words  spelled  to  them  they  cannot  put  to- 
gether and  therefore  cannot  pronounce  them  (Rutherford,  McCall). 

Copying  is  nearly  always  a  retracing  without  imderstanding.  Self- 
writing  and  dictation  writing  show  the  same  mistakes  as  their  reading. 
They  write  their  own  name  as  a  picture  (Siegel),  without  spelling.  It 
also  happens  that  they  interpret  matter,  wrongly  read,  as  perfectly 
correct  (Variot  and  Lecomte).  The  reading  of  musical  notes  was 
impossible  in  several  cases  examined  (Kilmer,  Thomas),  confined  to  one 
staff  like  violin  music,  but  inadequate  for  piano  music  (Plate). 

Disturbances  of  Speech. — Little  is  recorded  of  disturbances  of 
speech  as  shown  in  two  of  my  cases.  However,  Kerr  mentions  "Dysar- 
thritic  Speech";  Forster,  "Lisping  Speech";  Variot,  "Retarded  Speech 
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Development;  and  Thomas  and  Fischer  speak  of  "Disturbances  of 
Speech  in  the  Family/'  Other  authors  emphasize  good  speech  and 
mastery  of  several  languages. 

Course. — The  inability  to  read  seems  to  gradually  disappear  in 
most  cases,  but  some  defect  always  remains.  A  boy  fond  of  sports 
finally  learns  to  read  the  football  scores,  whereas  in  school  he  could 
never  read  (Hinshelwood).  Military  writers  and  natural  scientists 
have  their  work  corrected  on  account  of  the  peculiar  mistakes  in  writing 
(Plate).  One  *' word-blind"  case  became  a  lawyer.  Occasionally  the 
disturbance  remains  uncorrected  for  lack  of  proper  teaching,  as  in  a 
case  reported  by  Rieger. 

Prevalence. — Including  my  own,  I  can  so  far  find  sixty-four  cases 
in  literature,  mostly  in  school  age,  forty-seven  males,  seventeen  females. 
The  condition  was  first  described  by  James  Kerr  in  1896.  A  case  of 
Gustav  Wolfif  observed  in  1895  and  published  in  1902  concerns  a  weak- 
minded  alcoholic.  There  is  so  far  only  one  statement  about  the  fre- 
quency of  these  cases  by  Warburg,  who  found  among  2000  public  school 
children,  fourteen,  and  among  474*  "Auxiliary  School"  children,  fourteen 
to  be  ''word-blind." 

The  disease  is  frequently  conmion  in  the  same  family;  as  many  as 
six  cases  have  been  observed  in  one  family  (Plate,  Thomas,  Hinshel- 
wood). It  is  more  frequent  among  the  weak-minded,  part  manifesta- 
tion of  a  disturbed  intelligence. 

Designation. — Rieger  called  this  disturbance  ''partial  idiocy  in  the 
reading  of  coherent  words  alone  and  also  of  numbers,"  and  declines  to 
use  the  expression  "word-blind"  for  good  reasons — ^because  he 
wants  the  component  "blind"  used  only  in  connection  with  conditions 
in  which  vision  is  abolished.  Dejerine  would  like  to  have  the  term 
"word-blind"  used  only  for  an  acquired  condition  (aphasia),  but  not 
for  congenital  cases.  But  since  the  "aphasia  doctrine"  has  entered — 
and  not  in  a  very  happy  way — ^into  the  doctrine  of  the  so-called  congeni- 
tal "word-blindness, "  it  will  be  advantageous  to  follow  Rieger  in  dropping 
this  designation  and  to  call  it  "Inability  to  Read"  (Nettleship) . 

Etiology. — In  explanation  of  this  disturbance  most  authors,  with 
the  exception  of  Rieger  and  his  pupil  Reichardt,  deduce  the  same  from 
a  hypothetic  defect  in  the  gyrus  angularis  in  shape  of  hemorrhage  due 
to  trauma  diuing  birth,  or  a  congenital  hypoplasia  of  this  region  (Fisher), 
or  defects  of  the  commissure  (Bastian) .  Rutherford  considers  it  the  loss 
or  destruction  of  a  highly  differentiated  area  in  the  primitive  streak. 
His  cases  occurred  at  the  end  of  a  long  row  of  successive  births  (British 
Journal  of  Children's  Diseases,  Nov.,  1909).    He  sees  in  them  a  kind  of 


*  ** HUfsschide**  is  the  name  of  a  private  school  in  Germany  which  takes  the  place  of 
our  "tutors"  and  "props." 
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atavism,  a  falling  back  to  a  lower  type  of  intelligence.  The  existence  of 
a  special  reading  centre  is  hypothetical.  Wernicke  himself  denies  its 
existence,  as  do  his  pupils  Sachs  and  others,  while  Dejerine  accepts  it. 
Since  the  reading  act  takes  place  by  way  of  Wernicke's  centre,  we  may 
accept  that  in  general  we  read  by  way  of  our  sensory  speech  centre, 
which  is  proved  by  the  research  in  the  psychology  of  reading.  The 
acceptance  of  a  mechanical  disturbance  of  the  association  tracts  between 
the  centre  of  vision  and  of  hearing  in  such  cases  of  inability  to  learn  to 
read  was  also  considered.  Gross  anatomic  changes  have  never  been 
observed.  The  com^e  of  most  of  these  cases  also  speaks  against  such 
theory.  Nevertheless,  in  such  cases,  upon  this  hypothesis,  it  has  been 
suggested  to  practise  writing  with  the  left  hand,  just  as  in  the  treatment 
of  motor  aphasia.  Nothing  is  published  about  the  success  of  such 
experiments. 

Based  upon  our  knowledge  of  the  psychology  of  reading  of  the  child 
and  adult,  it  is  possible  to  explain  these  disturbances  in  two  ways,  and 
fiuther  research  will  have  to  prove  whether  or  not  there  are  various 
types,  which  from  dissimilar  causes  give  the  same  train  of  symptoms. 
It  may  be  that  it  is  a  defective  associative  connection  between  Word 
(letter)  picture  and  Motoric  (articulated)  word,  but  it  may  also  be  that 
a  word  picture  as  such  is  not  at  all  or  only  incompletely  appercepted, 
a  disturbance  in  the  apperception  of  quality  of  form  or  (Letter-picture). 
Whatever  it  be,  the  real  cause  must  be  decided  by  future  analysis. 

The  proof  of  remarkable  weakness  in  the  retaining  of  soxmd  associa- 
tions and  the  ability  of  immediate  apperception  of  succession  of  words 
as  given  by  Ritter  further  the  ''inability  to  give  the  pronunciation  of 
words,  the  letters  of  which  were  spelled  over.'' 

As  observed  by  Rutherford,  furthermore,  the  peculiar  forgetfulness 
for  commissions  in  spite  of  normal  ability  to  memorize  as  emphasized 
by  Warburg,  and  finally  retardation  in  the  development  of  speech 
(Nadoleczny),  will  all  furnish  material  for  a  psychologic  analysis. 

Treatment. — Such  a  careful  psychologic  analysis  of  each  individual 
case  is  absolutely  necessary  for  rational  treatment.  It  will  be  possible 
to  decide  then  which  method  of  tutoring,  analytic  or  synthetic  methods 
of  teaching  to  read  (Phonic  System  or  Look  and  Say  Methods,  C.  T. 
Thomas)  deserves  preference.  The  first  will  improve  visual  perception 
but  not  auditive,  as  Hinshelwood  points  out.  The  method  of  teaching 
to  read  as  practised  in  Germany  will  be  the  best  in  general  for  all  cases 
not  of  an  extreme  ''visual  perception"  type. 

The  results  of  such  exact  method  which  considers  the  peculiarities 
of  this  disturbance  are  in  general  satisfactory,  according  to  reports  of 
authors  of  extended  experience,  in  spite  of  the  fact  that  a  certain 
inability  to  read  can  always  be  detected. 
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Convergent  contraction  of  the  pupils. .  306 

Copper 340 

Corectopia 6,  21,  30,  33 

treatment  of 30 

Cornea,  affections  of 190 

bums  and  corrosions  of 345 

treatment  of 345 

catarrhal  conjunctivitis  and  xerosis 

of 104 

congenital  anomalies  of 14 

opacity  of 4,  14 

eczematous  ulcers  of 198 

treatment  of 199 

foreign  bodies  in 331,  334 

herpes  of 194 

in  infants 50 

marantic  necrosis  of 203 

treatment  of 204 

opacities  of 6,  192 

pannus  of 171,  202 

differential  diagnosis 202 

scrofulous  processes  of 202 

serpiginous  ulcer  of 207 

staphyloma  of 14 

tuberculosis  of 215 

Corneal  astigmatism 4,  14 

changes  in  leprosy 223 

treatment  of 223 

irregularities 191 

layers,  foreign  bodies  in 192 

leucoma 206 

opacities 192 

origin  of 192 

Coryza 129 

Cred6's  prophylactic  method 158,  159 

Croup  of  the  conjunctiva 146 
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Croupous  conjunctivitis 9,  147,  149 

treatment  of 149 

Cr3rptophthalmia 7 

Cryptophthalmos 4 

Cup,  optic 1 

Cuts,  stabs,  and  tears  of  the  eyeball . . .  347 

Cyanosis  of  the  retina 36 

Cyclitis,  chronic 41 

Cyclopia 40 

Cycloplegics 301 

Cystic  dilatation  of  the  sale 114 

Cysticercus,  encapsulated 32 

C^sts 109 

dermoid 6 

of  the  orbit 38 

hydatoid 189 

of  the  lower  lid 19 

lymph 189 

orbital.: 19 

congenital  serous 40 

orbitopalpebral 39 

scleral,  congenital 22 

serous  epithelial 189 

of  the  iris 20 

subconjunctival  serous  retention . .  189 

traumatic 20,  189 

Dacryo-adenitis 70 

chronic 112 

Dacryocystic  blennorrhoca 89 

Dacryocjrstitis 70 

acute 118 

diagnosis  of 119 

of  the  lachrymal  sac 118 

treatment  of 121 

chronic 119 

phlegmonous 10 

Dacryocysto-blennorrhcea 119 

Darrier's  disease 97 

Deafness,  reflex 307 

Defective  dentition 215 

Deformities,   congenital,   of  the  optic 

nerve 35 

of  the  eye 4 

Degeneration,  signs  of 5 

Dengue 129 

Dentition,  defective 215 

difficult 129 

Dermoid  cysts 6 

of  the  orbit 38 

folds 13 

Dermoids 15 

of  the  bulb 4 

of  the  caruncle 13 

congenital 12 
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Dermoids,  epibulbar 19 

treatment  of 7 

Descemet's  membrane 14,  15,  34 

Detachment  of  the  retina 294 

Development  of  the  eye 1 

of  the  infantile  eye 49 

Diabetes 302 

Diagnosis  of  vaccine  infection  of  the 

lids 75 

Diet  in  scrofula 141 

Diffuse  corneal  infiltrate 211 

Dilatation  of  the  sac 114 

Diphtheria  of  the  conjunctiva 146 

Disc,  choked 279 

incipient 36 

optic 263 

Discission  of  the  capsule 26 

Diseases  of  the  orbit 321 

of  the  uveal  tract 230 

Displacement  of  the  iris 230 

of  the  lenticular  nucleus 23 

Distichiasis 97,  105 

congenita 8 

treatment  of 97 

Disturbances  of  accommodation 300 

of  pupillary  movements 305 

treatment  of 309 

visual 263 

Divergens 311 

Drops,  instillation  of 132 

Duct,  lacluymal 3 

congenital  anomalies  of 9 

strictures  in 117 

nasolachrymal 110 

anomalies  of 110 

tuberculosis  of 120 

Duplex  bandage 220 

Dye,  deformities  of 4 

Ectasia 23 

congenital 258 

Ectopia 23 

of  the  lens 33 

pupillse 21 

treatment  of 23 

Ectropion 30,  68,  78 

treatment  of 30,  106 

Ectropiiun  spasticum 106 

uxurians 106 

Eczema,  impetiginous 79 

intrageminosum 89 

of  the  lids 89 

prognosis  of 90 

treatment  of 90 

pustulous 93 


Eczema,  seborrhoeica 89 

wet 91 

Eczematous  blepharitis 92 

conjunctivitis 136 

ulcers  of  the  cornea 198 

treatment  of 199 

Elephantiasis  mollis  of  the  lids 33 

Embryotoxon 14 

Encapsulated  cysticercus 32 

Encephaly 42 

Enophthalmus 39 

Entropion 8,  105 

cicatricial 105 

treatment  of 105 

Epibulbar  dermoids 19 

Epicanthus,  congenital 7 

Epiphora 113,  114,  116 

labyrinthal 114 

treatment  of , 115 

Episcleritis 226 

Epitarsus 8 

Epithelial  xerosb  of  the  conjunctiva. .   186 

treatment  of 187 

Epithelioma  contagiosum 109 

Eruptive  forms  of  S3rphilitic  affections..     83 

Erysipelas  of  the  lids 76 

differential  diagnosis 76 

treatment  of 76 

Ewetzky's  fold 13 

Examination  of  children  with  ocular 

affections 63 

of  the  pupiUary  function 305 

Exanthematous  conjunctivitis 149 

External  injuries  of  the  eye 343 

treatment  of 344 

Exophthalmos 68 

congenital 38 

pulsating 355 

Extravasation  of  serum  under  the  con- 
junctiva    188 

Eye,  artificial 253 

congenital  defects  of 1 

contusions  of 349 

development  of 1 

external  injuries  of 343 

treatment  of 344 

infantile,  development  of 47 

injuries  of  the 331 

interior  of,  foreign  bodies  in 339 

massage  of 221 

Eyeball,  cuts,  stabs,  and  tears  of..  .347,  349 

Eyelids,  affections  of 67 

congenital  pterygium  of 8 

treatment  of 9 

treatment  of  vaccine  infection  of . .     75 
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Facial  clefts 19 

nerve,  paralysis  of 68 

Faulty  position  of  the  cilia 97 

Feeding  in  scrofula 141 

Fetal  trabecuke 20 

Fibrosarcoma 283 

Filtration  chemosis 188 

Fissures,  palpebral,  gaping  of 69 

Fistuke,  lachrymal 9, 11 

Flattening  of  the  lids 67 

Follicular  catarrh 178 

conjunctivitis 173 

Folliculitis  ciliaris 95 

Foreign  bodies  in  the  cornea 334 

in  corneal  layers 192 

in  the  conjunctiva,  lacluymal 
passages  and  cornea : .  331 

in  the  interior  of  the  eye 339 

prognosis  of 340 

treatment  of 341 

Fomicoblepharon 8 

Fovea  centralis,  absence  of 36 

in  infants 51 

Functional  tests 63 

Fungous  concretions 115 

Furuncles  of  the  lids 80 

Gangrene  of  the  lids 78 

treatment  of 79 

metastatic 78 

Graping  of  the  palpebral  fissures 69 

Germinal  vesicle 1 

Gland,  lachrymal 3,  110 

inflammation  of Ill 

diagnosis  of Ill 

treatment  of 112 

tuberculosis  of 112 

Glanders 87,  183 

subacute 129 

treatment  of 87 

Glaucoma 19,  70,  194,  261 

congenital 33,  34 

treatment  of 34 

differential  diagnosis 261 

infantile 33 

Glaucomatous  halo 264 

Glia  coat,  persistence  of 32 

Glioma 19,  33,  109 

of  the  retina 281 

Globe,  considerably  dislocated 271 

retraction  of  the 355 

Globes,  hypertrophy  of 14 

Gonoblennorrhd'a 154 

Gonoblennorrhceal  conjunctivitis,  acute 
infantile,  treatment  of 166 
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Gonorrhoeal  conjimctivitis 10 

ophthalmia 153 

Graefe's  sign 108 

symptom 69 

test 310 

Granular  conjunctivitis 149 

Granuloma  in  the  canahculi 118 

Granulomata 283 

Grooves,  optic 1 

Gumma  of  the  iris 237 

of  the  orbital  conjunctiva 181 

Gummatous  syphilides 84 

syphilitic  tarsitis,  in  hereditary  or 

acquired  syphilis 85 

Habitual  twitching  of  the  Uds 99 

Hemangioma  cavemosum 189 

treatment  of 189 

tuberosiun  simplex 109 

Hsmiatrophia  facialis  congenita 8 

Hemeralopia 248 

congenital 266 

treatment  of 248 

Hemianopic  reflex  deafness 306 

Hemophilia 69 

Hemorrhages 187 

in  the  anterior  chamber 233 

orbital 125,  329 

treatment  of 329 

recurring  vitreous,  treatment  of . .  251 
spontaneous,  and  circulatory  dis- 
ease of  the  lids 69 

subconjunctival 187 

treatment  of 188 

subperiosteal,  in  Barlow's  disease. .  329 

vitreous,  recurring 251 

Hemorrhagic  pemphigus 97 

Hereditary  cataract 25 

retrobulbar  optic  neuritis 265 

treatment  of 265 

Herpes  of  the  cornea 194 

of  the  Uds 80 

treatment  of 80 

vesicles 80 

Heterochromia 41 

iridis  congenita 24 

Heterophoria 310 

Hordeoli 73 

Hordeolum 85,  94 

externum 94 

internum 70,  94 

treatment  of 94 

Homer's  symptom 308 

Hutchinson's  triad 216 
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Hyaloid  artery,  persistence  of  the  pos- 
terior part 37 

persistent 19,  31 

Hydatoid  cysts 189 

Hydrophthalmos 15,  19,  33 

eongenitus 33 

H}rperseniia,  active,  and  inflammatory 

swelling  of  one  or  both  lids ....  70 

and  catarrh  of  the  conjunctiva 127 

ofUds 70 

treatment  of 70 

Hyperajmic  chemosis 188 

Hyperhidrosis 8 

Hyperkeratosis  imiversalis 98 

treatment  of 98 

Hypermetropia 4,  289 

absolute 289 

facultative 289 

treatment  of 289 

Hyperopia 44 

Hypertonus 294 

Hypertrichosis 8 

Hypertrophy  of  the  globes 14 

Hypopyon 206 

Hysterical  ptosis 107 

Ichthyosis  congenita 98 

Icterus 126 

Idiocy,  Mongolian 8 

Impetiginosa 136 

Impetiginous  eczema 79 

Incomplete  paralytic  ptosis 108 

Indirect  consensual  reaction 306 

Infantile  eye,  ability  to  fully  appreciate 

space 60 

canal  of  the  optic  nerve 49 

changes  of  orbital  shape 49 

color-sense  of 60 

congenital  myopia  of 62 

cornea 50 

development  of 47 

eyelids  of 49 

fovea  centralis 51 

hemorrhage    of    the    retinal 

veins 53 

iridectomy  of 56 

iris  of 50 

optic  disc 53 

nerve  in 51 

ora  serrata 51 

orbit  of 49 

pupil  of 50,  57 

pupillary  reflex 58 

refraction  in  new-bom 61 

shape  of 52 
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Infantile  eye,  size  of 52 

spasm  of  accommodation 62 

sphincter  pupilke  of 50 

strabismus 54 

vitreous  changes  of 51 

weight  of 52 

zonula  of 51 

scurvy 69 

Inflammation  of  the  lachrymal  glands, 

treatment  of 112 

of  the  orbit 321 

Inflammatory  blepharospasm 101 

swelling  of  the  tissue 125 

Influenza 129 

Injuries  of  the  eye 331 

of  the  orbit 353 

Instillation  of  drops 132 

Insufficient  general  nutrition 191 

Interstratificd  form 148 

Inunction  of  Hds 91 

Iridectomy 28 

in  infants 56 

Irideremia 16,  19,  30,  231 

treatment  of 30 

Iridochorioiditis,  sympathetic 356 

IridocycHtis 70,  206,  232,  236 

serous 247 

syphilitic 236 

Iridodialysis 28 

Iridonesis 230 

Iridoplegia 301 

coloboma  of 14,  16,  30 

congenital  absence  of 19 

displacement  of 230 

gumma  of  the 237 

in  infants 50 

serous  cysts  of 20 

Iritis,  papulous 237 

Irritation  and  spasm  of  the  external 
ocular  muscles 316 

Keratitis 136,  204 

annular 213 

bullous 196 

dendritica 195 

diisciformis 198,  350 

treatment  of 198 

following  lagophthalmos 205 

interstitialis  profunda 211 

local  treatment  of 206 

neuroparalytica 206 

prognosis  of 206 

pannosa 202 

parenchymatous 262 

treatment  of 216 
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Keratitis,  punctate 213 

syphilitic 211 

vesicular 196 

Keratoconus 14,  191,  224 

treatment  of 224 

Keratoglobus 191 

Keratomalacia 203 

Koch-Weeks's   bacillus,    conjunctivitis 

of 135 

due  to 128 

infection 149 

Labyrinthal  epiphora 114 

Lachrymal  abscess 11 

bone 120 

canals,  blennorrhcea  of 118 

treatment  of 118 

duct 3 

congenital  anomalies  of  the. .  9 

strictures  in 117 

fistulffi 9,  11 

gland 3,  110 

glands,  inflammation  of Ill 

diagnosis  of Ill 

tuberculosis  of 1 12 

groove,  persistent  patency  of 9 

organs,  affections  of 110 

passages,  foreign  bodies  in 331 

sac 110 

acute  dacryocystitis  and  blen- 
norrhcea of 118 

congenital  fistula  of 9 

occlusion  of 10 

stenosis  of 10 

differential  diagnosis 10 

strictures  in 117 

suppuration  of 10,  76 

secretion 110 

Lachrymation,  differential  diagnosis  of  115 

partial  or  total  arrest  of 113 

pathological 113 

treatment  of 115 

treatment  of 116 

Lagophthalmos 103 

Laminated  cataract 24 

Landolt's  ophthalmod3rnamometer 310 

Lens,  affections  of 257 

diagnosis  of 259 

prognosis  of 259 

treatment  of 2C0 

coloboma  of 27 

congenital  anomalies  of 23 

ectopia  of 33 

opacities  of 30,  257 

treatment  of 30 
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Lens,  subluxation  of 351 

Lenticonus  posterior 23 

treatment  of 23 

Lenticular  nucleus,  displacement  of 23 

Leprosy 88 

corneal  changes  in 223 

treatment  of 223 

treatment  of 88 

uveal  affections  in 250 

treatment  of 250 

Leprous  affections  of  the  conjunctiva. .  184 

Leucoma,  congenital 14 

Leucosis  retinse 20 

Levator  palpebrse,  affections  of 107 

treatment  of 108 

Lid,  absence  of  Bell's  phenomenon  upon 

closure  of 43 

afifections,  prognosis  of 75 

Lids,  anthrax  infection  of 77 

chancre  of 83 

circulatory  disease  of 69 

congenital  anomalies  of 5 

diagnosis  of  vaccine  infection  of . .  75 

eczema  of 89 

prognosis  of 90 

treatment  of 90 

elephantiasis  mollis  of 33 

er3rsipelas  of 76 

differential  diagnosis 76 

fissure,  shortening  of 5 

furuncles  of 80 

gangrene  of 78 

treatment  of 79 

habitual  twitching  of 99 

herpes  of 80 

treatment  of 80 

hyperemia  of 70 

treatment  of 70 

inunction  of 91 

lower,  cysts  of 19 

neurofibroma  of 6 

oedema  of 71 

phlegmonous    inflanunations    and 

abscesses  of 79 

treatment  of 80 

retraction  and  flattening  of 67 

spontaneous  hemorrhage  and  cir- 
culatory disease  of 69 

tuberculosis  of 81 

local  treatment  of 81 

twitching  of  the  upper 42 

vaccine  infection  of 74 

variola  of 71 

Ligamentum  pectinatum,  fetal,  persist- 
ence of 14 
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Lipodermoidfl 15 

of  the  conjunctiva 12 

Lupus  vulgaris 81 

Lymphangioma  tuberosum  multiplex. .  109 

Lymphatica 136 

Lymph-cysts 189 

Lymphoma  of  the  conjunctiva 186 

treatment  of 186 

Macular  coloboma 18 

disease 44 

syphiloids 83 

Marantic  necrosis  of  the  cornea 203 

Marginal  opacities 14 

Massage  of  the  eye 221 

Measles 129 

Mechanical  ectropium 106 

Medullated  nerve-fibres 36 

Megalocomea 33 

Megalophthalmos 33 

Melanosarcoma 6 

Membrane,  pupillary 8 

Membranous  atresia 10 

Meningitic  neuritis 270 

Metastatic,  abortive  gonorrhoeal  con- 
junctivitis   168 

gangrene 78 

Microblepharia 8 

Microcornea 14, 191 

Microphthalmos 6, 8, 16, 18, 42 

with  orbitopalpebral  cysts 39 

Mikidicz  disease 112 

Miliary  phlyctenular  conjunctivitis 138 

tuberculosis  of  the  anterior  uveal 

segment 244 

Molluscum  contagiosum 109 

Mongolian  fold 7 

idiocy 8 

Mongolism 5 

Monolateral  squinting 313 

Motility  of  the  ocular  muscles,  con- 
genital defects  of 43 

Motor  nerves,  paralysis  of 41 

Mucocele 322 

Mucosa,  tuberculous  ulcers  of 120 

treatment  of 120 

Muscles,  congenital  disorders  of 41 

external,  of  the  eye,  affections  of . .  310 
ocular,    external,     irritation    and 

spasm  of 316,317 

paralysis  of 317 

diagnosis  of 318 

etiology  of 317 

symptoms  of 318 

traumatic  paralysis  of 353 
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Muscles,  orbicularis,  spasm  of 99 

Myasthenia 107 

Myasthenic  ptosis 107 

Myopia 44, 290 

congenital 4 

in  infants 62 

treatment  of 294 

Myxosarcoma 109, 283 

NfiBvi 6 

non-pigmented,  of  the  conjunctiva  12 

pilosi 6 

Nasal  accessory  sinuses,  affections  of . .  321 
Nasolachrymal  canal,  osseous,   tuber- 
culous caries  of 120 

duct 110 

anomalies  of 110 

tuberculosis  of 120 

Neoplasms  of  the  orbit 329 

treatment  of 330 

Nephritis,  optic  nerve  in 279 

Nerves,  ciliary,  neurofibroma  of 33 

facial,  paralysis  of 68 

motor,  paralysis  of 41 

ocular,  congenital  disorders  of ... .  41 

oculomotor,  spasm  of 68 

optic,  canal  of,  in  infants 49 

coloboma  of 37 

in  infants 51 

in  nephritis 279 

in  oxycephalia,  changes  in 280 

peripheral  neuritis  of 269 

differential  diagnosis  269 

treatment  of 272 

simple  atrophy  of 266 

diagnosis  of 267 

treatment  of 267 

tumors  of 283 

treatment  of 283 

Nerve-fibres,  medullated 36 

Neurasthenic  weakness  of  acconmio<la- 

tion 302 

Neuritis,  meningitic 270 

optic 44,270 

syphilitic 270 

tubercular  optic 270 

Neurofibroma  of  the  ciliary  nerves ....  33 

of  the  facial  skin  and  orbit 33 

of  the  lids 6 

Neurotic  facial  atrophy 98 

treatment  of 99 

New-bom,  acute  pemphigus  of 97 

refraction  of  the  eyes  in 61 

weeping  in 62 

New  growths  of  the  conjunctiva 189 
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Night-blindness, 4, 44 

Non-pigmented  nsevi  of  the  conjunctiva     12 
Non-specific  blennorrhoea  neonatorum  165 

Normal  conjunctiva 125 

Nutrition,  general,  insufficient 191 

Nystagmus 4, 8, 19, 33, 40, 44 

Ocular  affections,   examination  of,   in 

children 63 

anomalies  due  to  ancestry,  heredity, 

or  consanguinity 44 

muscles,    external,    irritation   and 

spasm  of 317 

treatment  of .  .  .  317 

paralysis  of 317 

diagnosis  of 318 

etiology  of 317 

symptoms  of 318 

traumatic  paralysis  of 353 

nerves,  congenital  disorders  of . . . .     41 

Oculomotor  nerve,  spasm  of 68 

(Edema  of  the  lids 71 

Olighidrosis 8 

Opacities,  congenital,  of  the  cornea. ...     14 

of  the  cornea 6 

of  the  lens 30 

marginal 14 

Ophthalmia  due  to  caterpillar  hairs  . . .  336 

treatment  of 339 

gonorrhoeal 153 

pseudo-tuberculosa 336 

treatment  of 339 

sympathetic 356 

prognosis  of 357 

treatment  of 357 

Ophthalmoblennorrha?a 155 

course  of 156 

Ophthalmodiaphanoscope 20 

Ophthalmodiaphanoscopy 18 

Ophthalmogonorrhcca,  acute 155 

Optic  cup 1 

disc 263 

in  infants 53 

grooves 1 

muscles,  paresis  of 8 

nerve,  affections  of 263 

aplasia  of 38 

canal  of,  in  infants 49 

coloboma  of 37 

congenital  anomalies  of 35 

in  infants 51 

in  nephritis 279 

in  oxycephalia,  changes  in  .  .  .   280 

peripheral  neuritis  of 269 

differential  diagnosis  269 
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Optic   nerve,    peripheral    neuritis   of, 

treatment  of 272 

simple  atrophy  of 266 

diagnosis  of 267 

treatment  of 267 

tumors  of 283 

treatment  of 283 

neuritis 44, 270 

vesicle 1 

Ora  serrata,  in  infants 51 

Orbicularis  muscle,  spasm  of 99 

Orbit,  congenital  anomalies  of 38 

dermoid  cysts  of 38 

diseases  of 321 

of  infantile  eye 49 

inflammations  of 321 

differential  diagnosis 322 

prognosis  of 322 

treatment  of 323 

injuries  of 353 

prognosis  of 354 

treatment  of 355 

neoplasms  of 329 

treatment  of 330 

serous  infiltration  and  phlegmon  of  325 

differential  diagnosis  325 

treatment  of 326 

tuberculosis  of 327 

treatment  of 329 

Orbita,  neurofibroma  of 33 

Orbital  cysts 19 

congenital  serous 40 

hemorrhage 125, 329 

treatment  of 329 

inflammations 321 

periostitis 321, 326 

treatment  of 327 

Orbitopalpebral  cyst«,  microphthalmos 

and  anophthalmos  with 39 

Palpebral  abscess 76 

coloboma 4 

fissures,  gaping  of 69 

Pannus  of  the  cornea 171, 202 

Panophthahnitis 225,  252 

differential  diagnosis  in 158 

Papilloma  of  the  conjunctiva 189 

treatment  of 190 

Papular  syphiloids 83 

Papulous  iritis 237 

Paralysis  of  accommodation 301, 302 

as    a    late    manifestation    of 

syphilis 303 

of  the  facial  nerve 68 

of  the  motor  nerves 41 


PftralyskB  of  the  ocular  miuclea 317 

etiology  of 317 

of  the  trigeminus 104 

Paralytic  ptosis          107 

iucomplete 108 

Paralytical  BtrnbistnuB 4 

PujenchymatoUB  kerHtitis 211,  262 

(UfferentiiU  diagnosin 214 

treatment  of 216 

xerosis 186 

Partial  abseoce  of  the  iris,  congenital . .  19 

or  total  arrest  of  lachrymation..  .  ,  113 

Pathological  lachrymation 113 

trcatmenl  of    115 

Pemphigus 149,  152,  183 

diagnods  of 152 

prognosiB  of 163 

treatment  of 153 

Perforations  of  the  palpebral  skin 344 

PericjTititis  lacrimalia 118 

PeriostiUs,  orbital  321,  326 

ayphilitic 327 

treatment  of 327 

treatment  of 327 

Peripheral  neuritis  of  the  optic  nerve..  269 
Perfliat«nc«   of   the   fetal    ligamentum 

pectinatum. 14 

Per^tent  hyaloid  artery 19 

patency  of  the  lachrymal  groove, .  9 
PerwstinK  remsins  of  the  tunica  vaacu- 

PertUBiris 69 

Petechias 69 

Phlebotomy 228 

Phlegmonous  dacryocystitis 10 

inflammations  anil  abscexses  of  the 

Uds 79 

Photophobia 40,  131,  144 

Phthiriams  palpebraba 93 

pubis 93 

Phthirt*  buibi 206 

Phlyciwnulosa  maligna  138 

PhJyctffinuloso-pustuloga 136 

Phlypl«nuliir  conjunctivitis,   prognoaa 

of 139 

Phylctenules 138 

Pigment  degeneration  of  the  retina. . . .  265 

Pigmentation,  congenital  anomalim  of  40 

Pliiguc  roniuneli\-ilis, 129 

Pneumococnis  conjunctintia 149 

Polar  cataract,  anterior 25 

posterior 23,25 

Poliosis,  circumBcribwl 40 

Polycoria 21 

Polymyositis 107 


Polyps 89 

Polysyndactyliam 19 

Posterior,  lenticonus 23 

polar  cataract 23,  25 

synechia,  congenital 20 
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of  the  voice 463 

Disturbance  of  lingual  accents  in  the 

imbecile 450 

treatment  of 450 

of  speech  in  imbeciles 440 
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"One-word  sentence" 366 

"Oral  stuttering" 415 

Orientation,  absence  of 394 

Palatal  sounds,  stamroering  in 397 

Paralysis,  bulbar. 454 

facial 459 
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